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ABSTRACT
The algal flora of Mississippi has received very little 
attention in the past* The purpose of this study was to 
determine the species of algae characterizing the water sup­
plies of the State, to compare the algal floras of Mississippi 
water supplies with those of northern States and to con­
tribute to knowledge concerning the relationship of alga© 
to the potability of water* The study was divided into 
three sub-heads:
1* Algae of Mississippi
2. Algae of the ©ater Supplies of the “Delta" Region
3* Special Physiological Studies
Visits were made to water supplies in widespread sections 
of the State. Collections were made by the use of a plankton 
net with a screw cap vial attached to the bottom for easy 
removal* These algae were preserved in two ways; first, 
one saupls was placed in a small vial with formalln-acetic- 
alcohol preservative; second, a duplicate sample was placed 
upon each of three squares of mica* The specimens on mica 
were dried and put into envelopes* Temperature and pH wore 
recorded and filed with the collections.
Certain water supplies of the "Delta" region were
selected for critical study. These water 3 applies were 
visited at Intervals and samples of water and algae were 
collected. The temperature and pH of the water were taken 
and a chemical analysis of the water was secured through the 
waterworks engineer and the State Department of Health.
The physiological studies were two-fold In purpose:
(i) to aid In the determination of some of the species 
found In the water supplies; (2) to afford hotter understanding 
of the physiological reactions of algae. Laboratory methods 
consisted of the preparation and use of a number of media 
before satisfactory results were obtained. Several 
types of nutrient media were tried out with various algae 
under laboratory conditions with continuous light from 
fluorescent lamps. Kesults of particular interest were ob­
tained with solutions containing tryptophane and with solu­
tions containing egg yolk.
The algae were examined and studied with a compound micro­
scope. Drawings were made with the aid of a camera lucida 
and identifications were carried out as completely as possible. 
Lists of the al ae collected, identified, and preserved have 
been included as a part of this thesis.
The genera of al ae found In the water supplies of the 
wDeltaB region included seventeen Myxophyceae, or blue-green 
algae, eight Baclllarieae, or yellow-green algae, and twenty 
Chlorophyceae, or green algae. These genera appear In the 
list below.
CHLOKOPHYCRAE
Gloeocystis* 
Stiehococcus 
Hormidium 
tjiofchrlx^
Micro spara 
Chae tophora*>
Stig©ocIonium*
D rapa rnaldi a* 
RhiaocIonium 
Oedogonium 
Chlorococcum* 
Palmellococeus* 
Planktosphaeria 
Westalla 
Scenedesmus* 
Eygnema* 
Splrogyra* 
Cosmarium 
Desmidlum*
Oocys tis^
* Those marked with asterisk have been classed as harmful 
in other water supplies.
Those underscored are possible new trouble makers in 
Mississippi water supplies.
MTXOPHYCEAE BACILLARIEAE
Chroococcus Fragillaria*
Microcystis* Synedra*
Gloeocapsa* Navicula*
Holopedium Anomaeoneis
Oscillator!a# Gyrosigma
Spirulina Pleurosigma
Phormidium Stauroneis
Lyngbya Gomphonema
Eostoe
Schizothrix
Microcolous*
Anabaena*
Plectonema*
Fremyella
Rivularia*
Amphithrix
C&lothrix
Physiological and culture studies were carried out with 
some of the algae with three principal objectives: (1) to 
indue© the formation of reproductive structures and thereby 
extend identification, (2) to establish the practicability 
of such laboratory studies as an adjunct to taxonomy, and 
(3) to determine certain physiological and chemical charac­
teristics.
In a tryptophane medium, six out of seven species of 
Splrogyra formed zygospores. The zygospore characters are 
important and sometimes essential in the differentiation of 
the species of this genus.
The vegetative development of species of &ougeofcia# 
Oedogonlum, V&ucheria, and Sygnema under laboratory condi­
tions was appreciably enhanced by the use of an egg yolk 
solution.
Numerous blue-green algae, including the genera Calo- 
thrix, Microcoleus, Phonnidium, and Schizothrix were cultured 
readily under laboratory conditions. Such culturing greatly 
facilitated identification, both through the numerical In­
crease In available algae material and In the development of 
characteristic structures. The cultural medium was thus 
essentially an enrichment medium.
The reactions of the blue-green alga, Scytonema Hof- 
manni Agardh*, under laboratory conditions involving varied 
media and cont'nuous light were followed in some detail, 
Including microchemical teats. Calcium was evidenced as not
essential to the growth of this alga* In the presence of 
calcium, however, the alga became incrusted with a conspicu­
ous deposition of calcium carbonate. Magnesium, although 
evidenced as essential to the growth of the alga, did not 
influence deposition except at toxic concentrations.
INTRODUCTION
The beginnings of plant life on the earth are repre­
sented In our flora by a group of primitive water plants 
called the algae* For the most part the algae of fresh 
waters are microscopic in size and inconspicuous as in­
dividuals. They have had a great appeal to the micro- 
scopist because of their infinite variety and beauty; 
but they have been considered as relics of a past age 
and without any important relation to our agriculture or 
economic life. Gradually, however, there has developed 
an appreciation of the great contributions made the 
algae to life in the present* Outstanding has been the 
appreciation of the relation of the algae in streams and 
lakes to the development of the fish population, and 
several surveys of algae have been conducted by departments 
of conservation*
Of more direct concern has been the increasing 
recognition of the potential relationship of algae to 
health. In this respect algae may be beneficial, as in 
the aeration of waters throu ;h photosynthetic activity, 
or, they may be harmful, as in the giving off of toxic
1
2or odoriferous substances* Surveys of algae have been 
made in relation to water supplies and the public health* 
Increasingly it has come to be recognized that algae may 
and probably do play an important role in bringing about 
soil improvement. The result of these trends has been 
to place emphasis upon the potential importance of any 
Increase in knowledge concerning the algae. The most 
Intensive studies of the algae in this country have been 
made In the Northern States, and In records and studies 
of the distribution of algae the citations for the Southern 
States have been few* For the most part it has seemed 
probable that the South possessed as rich an algal flora 
as the North, but that the algae of the South had not 
been collected and studied to an extent making possible 
the desired contributions to the literature. There has 
been evidence more recently that the algal flora of the 
South represented a pioneer field of unusual prospects. 
Prescott and Scott (37) obtained from a single pool In 
Louisiana several algae new to science and s everal others 
previously unreported for the United States. From a 
number of angles, therefore, it has seemed appropriate 
that studies of the algal flora should be undertaken In 
the South*
The surveys of algae which have been made in the
5northern States have revealed, above all else, the great 
number of species of plants comprised within the algal 
flora and it has followed, that years of study constituted 
an invaluable prerequisite to any thorough-going survey* 
Viewed in this light, the present study has been but a 
beginning insofar as the State of Mississippi is concerned* 
The general travel and survey originally planned as a 
part of this work were abruptly cut off by the outbreak 
of the war. The allied project, involving emphasis on 
the algal flora of Mississippi water supplies, had been 
established in cooperation with the State Sanitary Engineer, 
Mr* H* A* Kroeze, and with the State Department of Health* 
This phase of the work also was terminated through the 
loss of personnel to the armed forces. In these events 
the subsequent survey and the allied emphasis upon the 
algae of water supplies became restricted to the "Delta” 
region of Mississippi, extending from the vicinity of 
Memphis, Tennessee, to Vicksburg, Mississippi. At this 
time, also, there was added as a supplementary and substi­
tution project, the study of the conditions influencing 
some reaction in algae cultured under laboratory conditions. 
The blue-green alga, Scytonema Hofmannl* Agardh, was 
selected for such study.
The work involved in this presentation, therefore,
4has comprised the collection, identification, and pressrva~
tion of algae from various places In Mississippi; fch©
special study of the algae of fche"Dalfcfr region of Mississippi «*-
with ss^jhasis upon the species present In fch© water supplies
and a special study of the behavior of one species of
alga Wien cultured under controlled conditions in the
laboratory*
HISTORY AND REVIEW OF LITERATURE
The algae considered ae the primitive plants repre­
senting the very beginnings of the plant kingdom ha^e 
long held a keen interest for the botanist, for within 
the group there are structures which may be interpreted 
as pre-views of elaborate structures to be found among 
the higher plants* The presence of sex, the conventional 
type of plastid and pigmentation* the cortex, the rhizold, 
the development of polarity, the setting aside of special 
structures for photosynthetic or for reproductive activity, 
all these are included among the algae. The study of these 
plants was fostered by improvements In the microscope, 
and the South made an early contribution in this regard 
through the work of Riddell (58). This early investigator 
also studied some of the alga© of the New Orleans region.
In general, however, the studies in relation to the algae 
of this country have been made In the Northern States.
The work of Wood (49) and of Wolle (43) established the 
basic surveys which have been extended and supplemented 
in later years by such students as Collins (4), Tilden 
(44), Tiffany (43), Smith (39), Prescott (35), and others.
5
6For the most part* these studies Involved the collection, 
preservation, and identification of the plants, and they 
were thus taxonomic in their nature. Such studies have 
heen recognized as fundamental to research in plant 
physiology and allied phases of botany*
The physiological activities of algae have been 
emphasized in a dramatic way in the literature of the 
outbreaks of lethal poisoning. Fitch (14) summarized the 
major published records of the death of cattle and other 
animals attributed to poisoning by algae, listing about 
a dozen occurrences* For the most part these outbreaks 
took place in Minnesota, a region in which intensive 
studies of algae had been carried out. It has seemed 
probable that numerous other similar outbreaks have taken 
place, but have not been recognized as Instances of poison­
ing due to algae. In 1933, for example, Mr. H. V. Cartledge 
of the Scott Plantations, Scott, Mississippi, reported 
to the writer, the death of some twenty tons of fish In 
a body of water with a "heavy scum” over the surface.
A substantial literature has been built up dealing 
with the relations of alga© to water supplies. In the 
main, the harmful effects have been emphasized, the algae 
having contributed to mechanical clogging of pipes and 
filters, or to the production of deleterious odors
7or flavors. The Journal of the American Water Works 
Association has been since 1881 a history of the improve­
ment of public water supplies, and In these volumes there 
have been many citations regarding algae. These have 
Involved studies which led to the early recognition of the 
sensitivity of many algae to copper ions and a consequent 
method of control (18). The physiological activity of 
algae in removing carbon dioxide from water was emphasised 
in the work of Whipple (47) and of Chambers (3); the other 
phase of photosynthetic activity, the release of oxygen, 
was not emphasized*
In numerous instances algae have been associated 
with the development of undesirable odors or flavors In 
water supplies and these have been successfully avoided 
by treatments of the water which killed the algae* The 
microscopic examination of water supplies for the presence 
of algae, has become widespread and routine In the Interest 
of the safeguarding of public health (19).
The control of algae In water supplies has Involved 
two main lines of attack, the one physical, In which algal 
growth was reduced by the absence of light, the other 
chemical, in which algal growth was Impaired, destroyed, 
or prevented by the addition of certain chemicals to the 
water. Fundamentally, it might be held that since algae
8possessed pigments active photosynthetically in the elabora­
tion of food* the reduction of light, where practical would 
of itself control algal growth* Tet the algae Included varied 
forms of plant life and the verlatlon has extended to the 
physiology of the plants as well as to the structural features* 
Included within this physiological variation has been an 
appreciable number of algae capable of a more or lass prolonged 
saprophytic existence* To some extent, therefore, algae have 
cease to share with fungi and bacteria the ability to survive 
and multiply while In a matrix supplying organic compounds, 
yet devoid of light* The absence of light, therefore, has 
not eliminated algal growth from water supplies, and in numerous 
instances the Impairment of the potability of water has been 
traced to the presence of algae growing in the dark* It has 
been held by some that the algae grown under such conditions 
might develop by-producta which would not In light have character­
ized their activities*
There has been but little research relating to the condi­
tions under which algae may or may not produce a specific 
exudate, or by-product* The recent Interest and research 
relating to penicillin as a product of a mold has extended 
to the field of algae and Pratt (34) has initiated studies of 
chlorellin as an algal by-product of possible value in medicine*
It has been noted that certain algae exhibited under some
9conditions a pronounced antagonistic or anti-biotic effect 
upon other associated alga©, but neither the nature of the 
exudate nor the precise conditions favoring its production 
have been studied*
The nature of the reaction accounting for the high degree 
of susceptibility of many algae to copper ions has not been 
established* A similar sensitivity to copper ions has been 
recognized for a considerable period as characterizing certain 
fungi, and researches with fungi have led to the viewpoint 
that copper there replaced some element in a vital phase of 
the complex of respiratory systems* In the higher plants it 
has been demonstrated that under some conditions copper has 
replaced magnesium In the chlorophyll molecule (£8) and such 
an activity has been suggested as possibly involved in the 
action of copper on algae. Such a possibility gave Interest 
to physiological studies Involving other possible substitution 
effects and it was on this account that a series of studies 
involving magnesium and Its chemical analog, calcium, was 
carried out. It has come to be recognized that the factors 
conditioning the potency of fungicidal and insecticidal com­
pounds were not of easy determination or interpretation, 
and an equal complexity has been evidenced for algicidal 
materials. Steinberg (42) and others have sought to benefit 
In these respects through recourse to the periodic table of
10
Mendeleyev* The high degree of sensitivity of algae to small 
numbers of certain Ions has been correlated with marked 
differences in the algal flora of different regions, habitats, 
and water supplies* .Certain algal forms have been recognized 
as characteristic of alkaline or acid soils, of limestone 
areas, of swift streams, of brackish waters, and of hot springs* 
Algae have been evidenced thus as equal to or superior to the 
higher plants as Indicators of the chemical character of 
the water of a habitat.
Many algae have been evidenced as having metabolic po­
tentialities for modifying tho physical, chemical, or biological 
quality of stored water with considerable efficiency. Results 
obtained in a study of the effect of dissolved gases in stored 
water on ozonization (53) demonstrated that under certain 
conditions algae within a short time could remove entirely 
the free carbon dioxide from tho water and, moreover, utilize 
a considerable amount of the half-bound carbon dioxide, thereby 
reducing the bicarbonates of calcium and magnesium to carbonates, 
at the same time causing the dissolved oxygen content of the 
water to reach super-saturation.
There have been numerous papers dealing with practical 
methods of avoiding or correcting water supplies impaired by 
algae: general practices of sanitation; insolation wherever 
feasible; filtration and chemical treatment. Above all, it
11
has seemed significant that much emphasis has been placed In 
many of these papers on the kind of alga Involved • Whipple 
(47) In suggesting some guiding principles for the control 
of algae in impounded waters decreed as the first principle, 
“Know the kind of algae,*
The kinds of algae reported as Inimical to water supplies, 
though numerous, have represented only a small proportion 
of the algae of any region, Eale (17), for example, has listed 
nine genera of Cyanophyceae, eleven genera of Diatomaceae, 
and twenty-three genera of chlorophyceae, as including species 
held responsible for the production of unpleasant odors or 
flavors in drinking water. The susceptibility of algae to 
copper has been found to vary to such an extent that some 
algae were killed at concentrations of copper entirely harmless 
to fish, while other algae were killed only at concentrations 
of copper which proved lethal to certain species of fishes.
Such findings no doubt contributed largely to the "first 
guiding principle" previously Indicated, "Know the kind of 
algae.*
The water supply Systems within the "Delta" region of 
Mississippi have undergone much improvement in the past ten 
years. The "Delta," as it is called, extends from near 
Walls, Mississippi, on the north, a distance of two hundred 
miles south to Vicksburg, Mississippi, and from the Mississippi
12
River on the west to the L8ess Bluff region to the east*
The soil Is of a sedimentary nature, having been deposited 
by the overflows from the rivers which traverse Its stir face; 
the Sunflower, the Yazoo, the Tall alia t chi e and the Mississippi* 
In general, the water supplies either come from shallow wells 
supplied by surface water or from artesian wells, BOO to 1500 
feet deep. One installation utilizes the waters of the 
Mississippi River* The smaller communities are usually 
supplied from shallow wells* Many of thorn have improved their 
plants by construction of covered concrete storage tanks above 
the surface, and bv tho installation of automatic chlorinators 
for treatment of tho water*
Cleveland, with a population of 3000, eight years ago 
had a surface storage tank, an untreated water supply which 
was constantly in danger of contamination from surface sewage 
because of the absence of a sewage disposal system* The city 
has constructed a modern sewage disposal plant, two large 
above-surface storage tanks, and installed a complete chlorinat­
ing unit, which furnishes pure water to a college community 
and the city* The system Is under supervision of the State 
Department of Health and is visited regularly by a repre­
sentative from this department* Greenwood, Greenville, and 
Clarksdalc have completely modernized, their plat its, and 
Increased their faclliti -B because of the demands of their
13
industries and large a m y  units which have doubled their 
population in a few months*
The Mississippi River supplies Vicksburg with its water*
The river water is pumped into a large settling basin, where 
it is treated with ferrous aluminum sulphate and lime, aerated, 
and carried to the filter, then stored in a large covered 
storage tank. It is further treated with chlorine as it is 
pumped into the elevated tanks for distribution. Vicksburg 
has recently added a modern laboratory where daily examina­
tions are made and a monthly report is sent to the State 
Department of Health* There are a number of industries 
dependent upon the water supply of this city as well as an 
increased population of service men and their families.
In 1939 Natchez received its water from a deep well located 
on the bank of the Mississippi River. It was stored In three 
large open tanks for aeration and with practically no other 
care, It was pumped into the tanks for distribution. In 1941 
a modern elevated plant was completed, located on a well 
drained hill near the center of population. This plant has 
modem filter, softening, aerator, and chloramlne treatment 
units. A modern laboratory Is located in the plant, where 
hourly tests are made to assure a pure water supply to the 
population of Natchez, as well as to the growing list of 
Industries, which Includes a garment factory and a large tire
14
manufacturing plant* This water system now represents one 
of the most modern, well managed plants In the state of 
Mississippi* A careful study has been made here of the 
algae in their relation to the water supply and to the methods 
of t re a tme nt«
MATERIALS AND METHODS
This research as originally planned involved surveys 
of the installations of the water supplies at various points 
in the state; collection of algae before and after treatment, 
and the Identification of the algae; comparison of the 
efficiency of various treatments and the relation to algal 
flora, of the pH, temperature, nitrate nitrogen, and the 
carbon dioxide content of the water. Chemical analyses 
were to be made frequently. Then, due to the war and travel 
difficulties the sphere of activity was concentrated in the 
TDeItflf1 region. The data accumulated consisted of an Incomplete 
but general survey of al^ae from a wide area and a more 
detailed survey of the algae of certain selected water 
supplies* These field Investigations and collections were 
supplemented by laboratory researches. Chemical analyses 
of all water supplies were secured* and given critical study*
Field Collections 
The field equipment consisted of a binocular microscope 
for superficial examination of specimens In the field, a
^Through the courtesy of the Stats Department of Health.
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plankton net 120 mesh with screw cap vial attached to the 
bottom for transfer of collections, a centigrade thermometer 
corrected to «5°C for temperature readings, a La Motte 
comparator set for pH readings, and a supply of vials for 
sample collections, A special mica mount was made of the 
blue-green algae, a method used by Prescott (35) who found 
it most convenient for later examination, A metal notebook 
with cards, paper, attached pencil, for taking notes in the 
field, was carried as part of the field equipment, as well 
as bottles for plankton samples- of water, and a supply of 
formalin-acetic-alcohol preservative (formaldehyde 4-0& - 65 cc, 
acetic acid 99$ - 30 cc, - alcohol 50$ - 1000 cc). Included 
also were Petri plates with a disc of filter paper In each 
plate for collection of samples for laboratory study. All 
samples were labeled by writing data, location, and a key 
number on a piece of paper and placing it in th© bottled 
sample. Information was also recorded upon cards in th© 
field notes and the mica samples. The bottles were later 
marked with gummed labels and stored In a dark place in the 
Biology Laboratory of the Delta Staie Teachers College, 
Cleveland, Mississippi.
Laboratory Study and Equipment 
A Spencer medical microscope with substage condenser,
5X, 10X, and 15X oculars, an ocular micrometer, and a
17
Camera Luc Ida were available for use. A binocular micro­
scope, wide field, with 1.7X and 3.4X objectives facilitated 
examination and preparation of materials. Other laboratory 
equipment available and in use were three small aquaria, 
test tubes of agar, Ehrlenmeyer flasks, Petri plates, and 
three tables equipped with fluorescent lights* A two-tube 
hand centrifuge was also available for concentration of the 
plankton samples as they were brought into the laboratory.
Two methods were used in preparation and preservation 
of planktonic materials. First; a one gallon sample was 
brought into the laboratory, one 7.3 gram tablet of bi­
chloride of mercury placed in the container and the sample 
allowed to set over night (35). It was then decanted and 
centrifuged and preserved in formalin-aeetie-alcohol solu­
tion. Second; as suggested by Lackey (24), 100 ml samples 
were obtained and preserved in Z>% formalin, or Iced and 
brought into the laboratory, centrifuged and preserved in 
formalin.
All samples were examined and representative species 
were drawn with the aid of the Camera LucIda, when measure­
ments were made and these with other data were recorded in 
a special notebook. These specimens were retained and 
duplicate specimens of all the species were prepared and 
deposited in the Botany Laboratory of the Louisiana State
University* Many of the specimens were so plasmollzed or 
disintegrated that identification was impossible. Other 
difficulties included the inability to identify some of the 
plants to species because of the lack of the reproductive 
organs. Numerous specimens which were placed in nutrient 
solutions were examined at subsequent intervals and in many 
cases it was possible to identify the species after cultur­
ing them* Some species of Spirogyra, Gedogonium, and 
Vaucheria fruited in the laboratory, and this made possible 
further identification in these groups*
A physiological laboratory study was made of Scytonems 
Hofmanni, Agardh, a soil alga which grew on limestone and 
had the habit of depositing calcium upon trichomes. ' The 
plant material camo from near Hew Albany, Mississippi. It 
was collected by Miss Virginia Davis, a student of Delta 
State Teaehers College, Cleveland, Mississippi. Tho material 
was first grown on soil, later in Petri dishes under constant 
light conditions and varied chemical treatments.
ALGAE OP MISSISSIPPI
In connection with th© studies of Mississippi Algae 
occasional trips were made to widely extended areas of the 
State,« and collections were made# One of the most interest­
ing of these collections was the Red Alga, Batrachospermum 
2
sp# Seven collections of this alga were made hy the writer 
and Dr. Lewis H* Flint of the Department of Botany, of the 
Louisiana State University# These collections were from 
Wilkinson, Amite, and Pike Counties in the southwestern 
part of the State* The lakes of the "Delta” region, where 
some collections were made, offer opportunity for rich 
collections of both the Myxophycea© and th© Chlorophyceae• 
Collections of soil algae from th© northeastern section of 
the State were also of unusual interest* Scytonema Hofmanni 
Agardh. which served as a basis for one of the laboratory 
studies, was from this section#
A list of the algae collected and identified in the 
course of these studies has been prepared and is included 
herewith#
#The localities within th© State at which collections 
of algae were made have been indicated on a map, page 20*
2See Plate VI.
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Class mXOPHYCSAE 
Order 1. Chroococcales 
Family Chroococcaceae 
Chroococcus Mgeli, 1849
1. Chroococcus minor {Kfltz; •) Mg.
Cells 2 - 3  mu in diameter. Mixed with floating and in- 
crusted blue greens in aerator tanks, waterworks, Hatchesj 
Settling tanks, waterworks, Vicksburg. FI. X. Fig. 4.
2. Chroococcus turicensis (Mg.) Hansgirg
Cells 16.6 mu in diameter. Mixed with other floating and 
incrusted blue greens in aerator tanks, waterworks, Hatches. 
PI. I. Fig. 5.
Microcystis Kutzing, 1833.
1. Microcystis aeruginosa K&tz.
Clathrate colonies floating in settling tanks, waterworks, 
Natchez. Floating in loose masses in settling tanks, water­
works., Vicksburg. PI. I. Fig. 3*
2. Microcystis elabens (Menegh.) K&tz.
Cells 1 - 5 mu in diameter, 2 - 3 mu long. Floating in 
tank, waterworks, Natchez. PI. I. Fig. 2.
3. Microcystis flos-aquae (Wittr.) Kirchner
Cells 4 - 6 mu in diameter, mass of cells 115 - 125 mu in 
diameter. Upon rocks in aerator, waterworks, Vaiden.
PI. I. Fig. 7.
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4* Microcystis incerta Lemou 
Benton*s swimming pool, Cleveland* PI* I* Pig. 1*
Gloeocapaa Kdtzing, 1843 
1* Gloeocapsa magma (Breb.) Kilts.
Cells 10 - 12 mu in diameter, mass of cells 50 mu in diameter. 
On rocks in filter, waterworks, Vaiden* PI. I* Fig. 6.
Holopedium Lagerheim, 1883
1. Holopedium irregulare Lagerh.
Celia 3 mu in diameter. From pipe directly from well, 
waterworks, Hoaedale. PI. I. Fig. 8.
Order 3. Hormogonales 
Family Oscillatoriaceae 
Osciliatoria Vaucher, 1303
1. Osciliatoria Formosa Bory
Cells 6.6 mu in diameter, 2 - 3 mu long. Overflow pipe, 
waterworks, Cleveland; on rocks at overflow well, Beroy 
Percy Park. PI. II. Pig. 13.
2. Osciliatoria limosa (Ag.) Gom.
Cells 16*6 mu In diameter, 3 - 4 mu long. In mouth of 
discharge pipe, waterworks, Katchez; in drain leading from 
overflow pipe, waterworks, Rosedale. PI. II. Fig. 10.
3* Osciliatoria margaritifera Ktttz.
Cells 20 - 25 mu in diameter, 3 - 6 mu long. Overflow from
hot water well, Leroy Percy Park, PI. II. Fig. 11*
4. Osciliatoria ornata Kdtzing
Drainage near overflow pipe, waterworks, Cleveland.
5. Osciliatoria princeps Vaueh.
Filament 41.5 mu in diameter, 3.3 mu long. Four Mile Lake, 
Sunflower County; Bogue Phalia, Leiand; waterworks, Brook- 
haven. Pi. II. Big. 12.
6. Osciliatoria splendida 3rev.
In mouth of discharge pipe, waterworks, Natchez; in drain 
leading from overflow pipe, waterworks, Hosedale; waterworks 
Brookhaven•
7. Osciliatoria tenuis Agardh.
In water pipe near laundry, Cleveland; settling tanks, water­
works, Vicksburg; overflow well, Leroy Percy Park.
Spirullna Turpin, 1327
1. Spirullna meneghiniana Zan.
Trichome 1.2 - 1.3 mu in diameter, length of spiral 3*34 mu. 
Floating in settling tanks, waterworks, Vicksburg. PI. II. 
Fig. 7.
2. Spirullna duplex Wolle
Tri chome s twisted 2 - 3 mu in diameter. Swim;, ing pool,
Delta State College, Cleveland. PI. II. Fig. 9.
3* Spirullna major K&tz•
Tri chome 1.2 mu - 1.7 mu In diameter, spiral 2.5 mu - 4 mu
£4
in length* Common in tanks, waterworks, Vicksburg. PI* II* 
Pig* 6*
4* Spirullna subtilissiraa K&ts.
Trichome *6 - .9 mu in diameter, spiral 1.5 - 2.5 mu in 
length. Swimming pool, Delta State College, Cleveland*
PI* II. Pig. 8.
Phormidium Kfltzing, 1843 
1* Phormidium autumnale (Ag.) Com.
Cells 8.5 mu in diameter, 1 - 2 mu long* Pound incrusted 
upon walls and pipes in aerator tanks, waterworks, Natchez, 
Winona. PI. II. Pig. 5.
2. Phormidium ambiguum Gom.
Cells 3.34 mu in diameter 1.8 mu long. Lily pool Delta 
State College, Cleveland. PI. II. Fig. 5.
3. Phormidium retzii (Ag.) Gom.
Cells 4 - 6  mu in diameter, 3 - 5 mu long. Walls of tanks, 
waterworks, Natchez; Lake Chautauqua, Crystal Springs.
4. Phormidium tenue (Menegh.) Gom.
Trie home 1 - 2 mu In diameter, cells 2.5 - 5 mu long.
Storage tanks, waterworks, Durant; swimming pool, Delta 
State College, Cleveland; aerator, waterworks, Winona; aerator, 
waterworks, Natchez; overflow well, Leroy Percy Park.
PI. II. Pig. II.
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5 • Phormidium unc i nr turn {Ag.) G on •
Cells 6 - 8 mu in -diameter, 3 - 5  mu long. Swimming pool, 
Delta State College, Cleveland; Three Mile Lake, Sunflower 
County; tanks, waterworks, Natchez. PI. II. Fig. 1.
6. Phornidium lari nos me (Ag.) Gom.
Tanks, waterworks, Natchez, Vicksburg; overflow well, Leroy 
Percy Park; waterworks, Brookhaven.
Lyngbya Agardh, 1824
1. Lyngbya aestuarii (Mert.) Liebm.
Cells 2.7 - 5.6 mu long, trichome 8 - 24 mu in diameter
Idly pool, Delta State College, Cleveland. PI. III. Fig. 2.
2. Lyngbya lagarheimii (M5b.) Gom.
Cells 1 - 2 mu in diameter, 1*6 - 2 nru long. Tanks, water­
works, Natchez. PI. III. Fig. 1.
3. Lyngbya putealis Mont.
Cells 10 - 12 mu in diameter, 3 - 10 mu long. Floating in 
patches on surface of lake, Sunflower County; aerator tanks, 
waterworks, Natchez. PI. III. Fig. 4.
4. Lyngbya sordlda (Zan.) Gom.
Cells 4 - 1 0  mu long, triciiOme 14 - 31 mu in diameter
Denton’s swimming pool, Cleveland. PI. III. Fig. 3.
5. Lyngbya Birgei G. M. Smith
Roadside ditch, Leroy Percy Park. PI. III. Fig. 7.
6. Lyngbya contorta Lemm.
Swimming pool, Delta State College, Cleveland.
7. Lyngbya digueti Gom*
Filaments light green. Biology laboratory aquarium, Delta
State College, Cleveland.
8. Lyngbya ochracea (Mtz.) Thur.
Ball road tark, Durant.
9. Lyngbya versicolor (Wartai.) Com.
Masses of plant yellowish to rust color. In aerator tank
no. 1 near entrance of water from well, waterworks, Natchez.
Schlzothrlx Kdtzing, 1343
1. Schlzothrlx braunli Gom.
Cells 2 - 4 mu long, trichome 1 - 2 mu in diameter, sheath 
33 mu wide. Incrusted on walls of aerator tank, waterworks, 
Natchez. Pi. III. Figs. 6, 6A.
2. Schlzothrlx lardacea (Cesati) Gom.
Incrusted on walls of tanks, waterworks, Erookhaven, Vicksburg.
Mlcrocoleus Dosmazieres, 1323
1. Mlcrocoleus vaginatus (Vauch.) Gom.
Cells 1.6 mu long, trichome 6.6 mu In diameter.
Storage tanks, waterworks, Hoseflale; tanks, waterworks, 
Vicksburg, Natchez. PI. III. Figs. 5, 5A.
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Family Nosfcocaceae 
Nostoc V&ucher, 1S03 
1* Nostoc verrucosum (Linn*) Vauch*
Gells 3 — 4 mu in diameter, 3 - 5  mu long* Heterocysts
double* Swimming pool, Leroy Percy Park. PI. III. Figs* B, BA* 
2* Nostoc sp*
Cells 3 - 4  mu in diameter, 5 - 6  mu long. In pond near 
Starkville. PI. III. Figs. 9, 9A.
3* Nostoc carneum B. & F.
In clumps on boggy soil near power station, Indianola.
4. Nostoc sp*
Showing three heterocysts* Overflow of swimming pool,
Delta State* College, Cleveland. PI. IV. Fig. 7.
5. Nostoc sp.
Cell 1.6 mu In diameter. Overflow of swimming pool, Delta
State College, Cleveland. PI. IV. Fig. 3.
Anabaona Bory, 1322
1. Anabaena f1os-aquae (Lyngb•) Creb•
Trichome 4 - 5 mu in diameter, heterocyst 6 - 7  mu in diameter. 
Overflow filter, waterworks, Vaidcr,; Dentonfs swimming pool, 
Cleveland. PI. IV. Fig. 1.
2. Anabacna spherica B. & F.
Cells 5 mu in diameter, 6.5 mu long* Heterocyst 6 mu in 
diameter, 8 mu long. - Sand Creek, Crosby. PI. IV. Fig. 6.
3. Anabaena uni sp ora Gorin.
Buffalo River, Wilkinson County.
4• Anabaena inaequulis (I'flts.) E. & F.
Eomochitto Elver, near Erookhaven.
5. Anabaena v&r tab ills Kftts*
Cells 5 mu in diameter, 6-7 mu. long. Settling tank3, water­
works, Vicksburg. ?1. 17* Fig. 2.
6 . Anabaena oscillaroides Fory
Cells 5 - 6 mu in diameter, hcterocyst 6 - 7 mu in diameter, 
Cronidia 9 - 1 0  zlu in diameter, 14 - 16 mu long. Roadside 
ditch, Cleveland. PI. IV. rig. 3.
7. Anab aena t orulosa {C arm.) Llg.
Cells 3.32 mu in diameter, 3*32 mu long, heterocyst 6.64 mu 
in diameter. Foster Creel:, Crosby* PI. IV. Fig. 4.
3. Anabaena sp.
Foster Creek, Cro3by. PI. IV. Fig* 5.
Family Scytonemataceae 
MIeroohaete Thuret, 1875 
1. Freiayella diplosiphon D. & F. D.
[Kierochaete diplosiphon B. & F.]
Hear wall in tank, waterworks, Natchez*
Plectonoma Thurst, 1875 
1* plectonena nostocorum Born,
^rowing in nostoc envelope undor bridge in creek near Crosby, 
settling tanks, Vicksburg.
?l3CtQ3£ssft rosela■('•lector) ^oau 
Batlroad «itsr aapply# Gulfport#
3* Plaetonaaa ~olU-X (-'&?!*} 3o&.
Cypress log .In Itdt?, &snflo'*sr Pority.
Seytonema Agardh, 1324 
X# Acytonessa BoftonnI Agardh.
Calls 4 - 5 au long, trichoma 8 - 10 am in dtaraofeer. 
Bat^roeyst 6 • ? sai In diieac-ter, 2 «* 6 jsu long* Growing 
on soil, Pew Albany.
2. Seytoressa ap*
Or aoil near “oo&wllld. Pi. Y. Figs. X, 1A, 2, 2A.
3# Feytoisosa sp*
^riehose 23 - 25 asa in dlarrot^ r. Pretty Creek, Adana County, 
FI. Y. Pig. 7.
Family FIvalorises**
BXrularU fcottt, 1797 
1* Pivularia polyottss (Agsrdh.) ft. & f.
Lily pool, Delta State College-, "level&nd* FI. V* '"lg. 3*
Calothrtx Ag&rdh, 1924
1. Calothrlx parletlna (Mg.) '-Thar.
Trichord 5 * 9 m  in diaaetcr* sheath 15 -* 16 ssu at base, 
fcaparing to 6 * 7 m  at apsx. PraInage trough, waterworks, 
Yaider-. FI. ?. Fig. 6.
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2. Calothrix calicla P. Richter 
Walla of aerator, waterworks, Natchez; settling tanks, 
Vicksburg* PI* V* Figs. 5, 1A, 5B.
3* Calothrix fusea (Rfitz.) B. & P.
Common on walls of swAinming pool, Delta State College, 
Cleveland.
4. Calothrix stagnail3 Gom.
Cells 9 - 1 0  mu in diameter. On walls swixuming pool, lllv 
pool, Delta State College, Cleveland. PI. V. Fig. 4*
Amphithrlx K&tzing, 1343 
1* Amphithrlx janthina (Mont.) B* & F*
Grows in thin masses, on walls of tank near overflow well, 
waterworks, Natchez*
Class RHODOPHXCEAE 
Subclass 2* Florid©ae 
Order 1. Nemallonales 
Family Chantransiaceae 
[Chantransia De Candolle, emend. Schmitz, 1896]
1* Chantransia violacea Kdtz. D 
Collected August 1943, June 1944, Foster Creek, near Crosby* 
PI* VI. Flgt, 3,4.
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Fami ly 3 at r ae hos pe rmae© a©
Batracuospernram r0th, 1797 
1. B&trachosperr.ium sp*
Tangipahoa River near IlcConib. PI* VI* Piss* 1, 2, 5, 6*
Class BACILIAHITiai?
Order 2* ?emales 
^arlly Pragllarlaceae 
Fragilaria Lyngbye, 1319 smerd., Rabenhorst, 18 64 
1. Fr&gllaria sp*
Cells 3.32 mu in diameter, 58 m u  long. Swiraning pool, Delta 
State College, Cleveland. PI. VII. t?ig. 6.
Synedra Fhrenberg, 1830
1. Synedra sp.
Swimming pool, Delta State College, Cleveland. PI. VII.
Fig. 8.
Family Davieulaceae 
Davicula Eory, 1822
1. Favicula sp.
Lily pool, Delta State College, Cleveland. PI. VII. Figs.
1, 1A.
2• Anomaeoneis serious (Ereb) C1eve 
Cells 7 mu in diameter, 24 mu long. Lily pool, Delta State
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College, Cleveland* PI. VII. Fig. 2.
3. Navicula sp.
Cells 6.6 mu in diameter, 19.92 mu long. Storage tank, 
water supply, Gulfport. PI. VII. Fig. 3 .
4. Navicula rhyncocephala Kfttz•
Swindling pool, Delta State College, Cleveland. PI. VII.
Fig. 5.
5* Navicula sp.
Cells 10 mu In diameter, 74 mu long. Settling tank, water­
works, Vicksburg; roadside ditch, Leroy Percy Park; floating 
In tanks, waterworks, Natchez. PI. VII. Figs. 12, 12A.
Gyrosigma Hassall 1845; emend Cleve, 1394 
1. Gyrosigma sp.
Cells 5 mu In diameter, 55 mu long* Swimming pool, Delta 
State College, Cleveland. PI. VII. Fig. 10.
Stauroneis Ehreriberg, 1343
1. Stauroneis sp.
Cells 3.3 mu in diameter, 21.58 mu long. Swimming pool, 
Delta State College, Cleveland. Pi. VII. Figs. 7, 7A.
2. Stauroneis sp.
Cells 5.81 mu In diameter, 11.62 mu long. Storage tanks, 
waterworks, Gulfport. PI. VII. Fig. 9.
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3* Stauroneis sp*
Cells 13*32 mu In diameter, 36.63 mu long. Settling tank,
waterworks, Vicksburg. PI. VII. Fig. 13.
Pleurosigma W* Smith, 1852; emend., Cleve, 1894- 
1. Pleurosigma sp*
Cells 7 mu in diameter, 25 mu long* Delta State College 
Biology laboratory aquarium, Cleveland* PI. VII. Fig. 15*
Family Gomphonemataceae 
Gomophonema Agardh, 1824 
1* Gomphonema parvulum (Kfitz.) V. H*
Cells 10 mu in diameter, 74 mu long. Overflow, hot well,
Iieroy Percy Park. PI. VII. Fig. 4.
Family Cymbellaceae 
Cymbella Agardh, 1830
1. Cymbella sp*
Overflow pipe, compress, Roaedale. PI. VII. Fig. 11.
2* Cymbella Kamtachatica Wolle 
Cells 15 mu in diameter. Overflow pipe, compress, Rosedale. 
PI. VII. Figs. 14, 14A.
Rhopalodia 0 Mflller, 1895.
1* Rhopalodia gibba (Ehr.) 0. Mdller 
Lily pool, Delta State College, Cleveland. PI. VII. Figs.
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16 , 16A.
Class CKLOROPHYCEAE 
Order 2. Tetrasporales 
Family Palmellaceae 
Gloeocystis N&geli, 1849
1. Gloeocystis glgas (K&tz.) Lagerh.
Cells 3 mu in diameter, cell group 32 mu in diameter*
Aerator walls, waterworks, Natchez; on aerator, waterworks, 
Vaiden. PI. IX. Fig. 14.
Order 3. Ulotrichales 
Family Ulotrichaceae 
Stichococcus Nflgell, 1849j emend, Gay, 1391-
1. Stichococcus rivularis (Kdtz.) Hazen 
Cells 3.3 mu in diameter. Swimming pool, Delta State College, 
Cleveland. PI. VIII. Fig. 6.
Ulothrix Kdtzlng, 1833
1. TJlothrix zonata (Weber and Mohr) Kdtz.
Lily pool, Delta State College, Cleveland; on surface of 
walls of aerator, waterworks, Natchez.
2. Ulothrix subtilis Collins
Cells 12 - 13 mu in diameter, 43 mu long. On aerator, water­
works, Winona, pi. VIII. Fig.
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3* Ulothrix tenerrima Kdtz.
Swimming pool. Delta State College, Cleveland*
Hormidium K&tzing, 1843 
1* Hormidium sp*
Cells 8 - 9 mu in diameter, 6 - 7 mu long* On aerator, 
waterworks, Winona; swimming pool. Delta State College, 
Cleveland; settling tanks, waterworks, Vicksburg* Pi* VIII* 
Pigs* 9, 9A*
2. Hormidium Klebsii G* M* Smith 
Cells 6*64 mu in diameter, 8*3 mu long. Swimming pool, 
Delta State College, Cleveland. Waterworks, Winona.
PI. VIII* Fig. 10*
Family Microsporaceae 
Microspora Thuret, 1850; emend; Lagerheim 1888 
1* Microspora stagnorum (Hdtz*) Lagerh.
Storage tanks, waterworks, Wiggins.
2. Microspora floccosa (Vaueh*) Thur.
Denton's swimming pool, Cleveland. PI* VIII* Fig. 7*
Family Chaetophoraceae 
Chaetophora Schrank, 1789 
1* Chaetophora plsiformla (Roth) Ag.
Roadside ditch, Leroy Percy Park; drainage ditch. Delta 
State College, Cleveland*
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2* Chaetophora incrassata (H-uuis«.) Hazen 
Cells 8 - 10 mu in diameter, 17 - 19 mu long* Around top 
of walls of aerator, waterworks, batches.
3* Chaetophora elegans (Roth) Ag.
Cells S - 9 mu in diameter, 12 - 14 mu long* Around top 
of walls around aerator, waterworks, Natchez* PI* X* Big* 4*
Stigeoclonium Kfltzing, 1843 
1* Stigeoclonium nanum (Dillw*) Kfttz.
Waterworks, Gulfport* PI* X* Fig* 2*
2* Stigeoclonium stagnatile (Hazen) Collins 
Cells 10 mu in diameter* Roadside ditch, Leroy Percy Park*
PI* X. Fig. 1.
3* Stigeoclonium sp*
Jones Bayou, overflow from City well, Cleveland* PI* X.
Fig* 3*
Draparnaldia Bory, 1308 
1* Draparnaldia plumosa (Vauch) Ag.
Roadside ditch, Leroy Percy Park.
Family Cladophoraceae 
Cladophora Kdtzing, 1343 
1* Cladophora glomerata (L*) Kfttz.
Lake Chautauqua, Crystal Springs; lake near Summit; Homochitto 
River, near Brookhaven.
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RhizocIonium Kfttzing, 1843 
1. RhizocIonium crlspurn K&tz •
Celia 6-8 mu in diameter, 14 - 16 mu long* Drainage ditch 
Delta State College canpus, Cleveland* PI. VIII. Fig. 8.
Order 4. Oedogoniales 
Family Oedogoniaceae 
Oedogonium Link, 1320
1. Oedogonium sp.
Cells 24 mu in diameter, 66 mu long. Yazoo Creek, Yazoo 
County. PI. VIII. Fig. 1.
2. Oedogonium sp.
Cells 24 - 26 mu in diameter, 45 - 43 mu long.
Biology laboratory aquarium, Delta State College, Cleveland. 
PI. VIII. Fig. 2.
3* Oedogonium sp*
Vegetative cell* 7 mu In diameter, 13 mu long.Reproductive
cell; 14 - 16 mu in diameter, 17 - 19 mu long. Floating in
settling tanks, waterworks, Vicksburg. PI. VIII. Fig. 3.
4. Oedogonium sp*
Vegetative cell; 6 mu in diameter, 13 mu long.
Reproductive cell; 15 mu in diameter, 13 mu long*
Denton^ swimming pool, Cleveland. PI. VIII. Fig* 4.
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Order 7. Chiorococcales 
Family Oocystaceae 
Palmellococcus Chodat, 1894
1. Palma llococcus protothecoides (Kriiger) Chod.
Cells 2,5 - 7.5 mu in diameter, 5 - 10 mu long*
Swimming pool, Delta State College, Cleveland.
2. Palmellococcus miniatus (Mtz.) Chod.
Denton’s swinging pool, Cleveland; floating in treatment 
tanks, waterworks, Natchez; settling basins, waterworks, 
Vicksburg. PI. IX. Fig. 15.
Oflcystis N&geli, 1845 
1 .  Oocysti s  Borgel Snow 
Drain, Denton’s swimming pool, Cleveland; overflow pipe 
artesian well, Crosby.
Planktosphaeria £>. M. Smith, 1918 
1« Planktosphaeria gelatlnosa G. M. Smith 
Cells 4 - 6 mu in diameter, masses of cells 137 - 150 mu 
In diameter. Swimming pool Delta State College, Cleveland; 
intake tank waterworks, Vicksburg; treatment tank, waterworks 
Natchez. PI. IX. Pig. 16.
Westella de Wildemann, 1897
1. Westella botryoides (W. West) de Wildn.
Cells 5 — 8 mu in diameter. Treatment tank3, waterworks,
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Natchez; intake tanks, waterworks Vicksburg; swimming pool. 
Delta State College, Cleveland. PI. IX. Fig, 12.
Family Chlorococcaceae 
Chlorococcum Fries, 1320 
1. Chlorococcum humicols (M g .) Rab.
Cells 3 - 4 mu in diameter, colony of cells 19 mu In diameter. 
Lily pool Delta State College, Cleveland. PI. IX. Fig. 13#
Family Scenedesmaceae 
Scenedesmus Meyen, 1829
1. Scenedesmus armatus (Chod.) G. H. Smith
Storage tanks, waterworks, Rosedale; lily pool, Delta State 
College, Cleveland. PI. IX. Fig. 1.
2. Scenedesmus abundans (Kirchner) Chod.
Swimning pool Leroy Percy Park; lily pool. Delta State College, 
Cleveland. PI. IX. Fig. 2.
2A. Scenedesmus abundans var. brevi c&uda U. M. Smith 
Swimming pool, lily pool, Delta State College, Cleveland.
PI. IX. Fig. 6.
3. Scenedesmus dimorphus (Turp.) Kfttz.
Cells 3.33 mu In diameter,, 9.99 mu long. Lily pool, Delta 
State College, Cleveland. PI. IX. Fig. 5.
3A. Scenedesmus dimorphus (Turp.) Kdtz* var.
Denton1s swimming pool, Cleveland. PI. IX. Fig. 3.
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SB* Scenedesmus dimorphus (Turp.) Kfttz• var.
Intake tanks, waterworks Vicksburg, pi. IX. Fig. Q.
4. Scenedesmus bijuga (Turp*) Lagerh.
Drainage ditch, Cleveland; overflow tank, ccsnpreas, Rose&ale.
5* Scenedesmus olliquus (Turp*) Kfttz.
Lily pool, Delta State College, Cleveland* PI. IX. Fig* 7*
6* Scenedesmus quardricauda var. quadrispina (Chod.)
3• M* Smith*
Cells 16 mu in diameter, 6.6 mu long. Lily pool, Delta 
State College, Cleveland. Pi. IX. Fig. 9.
7. Scenedesmus quadricauda var. Westil 0. M. Smith. 
Settling tanks, waterworks, Vicksburg; aerators, waterworks, 
Hatches; Dentonfs swimming pool, Cleveland. PI. IX. Fig. 10.
Order 9. Zygnematales 
Family Zygnemataceae 
Zygnema Agardh, 1324
1. Zygnema insigne (Hass.) Kdtz.
Cells 43 mu In diameter. Roadside ditch, Leroy Percy Park; 
drainage ditch, Delta State College campus, Cleveland; settling 
tanks, waterworks, Vicksburg. PI. X. Figs. 3, 3A.
Spirogyra Link, 1820
1. Spirogyra declmlna (Mdller) Kdts.
Cells 33 mu In diameter, 90 mu long. Zygospore 36 mu In diameter,
41
73 mu long* Biology laboratory aquarium, Delta State College, 
Cleveland* PI* X. Fig. 5*
2. Spirogyra sp*
Cells 51 - 55 mu in diameter, 91 - 92 mu long. Zygo­
spores 44 mu in diameter, 60 mu long* Biology laboratory 
culture, Delta State College, Cleveland* Pi. X. Fig. 6*
3* Spirogyra sp.
Zygospore 64 mu in diameter, 56 mu long. Cultivated in 
Biology laboratory, Delta State College, Cleveland; Four 
Mile Lake, Sunflower County. PI* X. Fig. 7*
4. Spirogyra inflate (Vauch.) K&tz.
Cells 15 - 16 mu in diameter, 53 - 60 mu long.
Zygospore 27 mu in diameter, 43 - 45 mu long.
Drainage ditch, Delta State College campus, Cleveland. PI* XI.
5* Spirogyra Weberi var. gemina (Kirch*) Wolle 
Cells 19.92 mu in diameter, 83 mu long
Biology laboratory aquarium. Delta State College, Cleveland. 
PI. XI. Fig. 1.
6. Spirogyra insignia (Hass.) Kuetzing
Cells 41.6 mu in diameter, 107 mu long. Roadside ditch, 
Leroy Percy Park. PI. XI. Fig. 2.
7. Spirogyra bellis (Hass.) Cleve
Cells 63 mu in diameter, 166 mu long. Hot well in Leroy
Fig. 3.
L(BRapy
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Percy Park* PI* XI* Fig. 4.
3. spirogyra gracilis (Hass.) Wolla 
Celia 16*4 mu in diameter, 59.7 mu long. Mossy Lake, Sun­
flower County. PI. XI. Fig. 5.
9. spirogyra fluviatalls Hi Is© In Habeniiorst 
In filters, waterworks, Vick3burg. pi. XI. Fig. 6.
10* Spirogyra condensate V&uch.
Cells 53 mu in diameter, 83 mu long. Zygospore 4 mu In 
diameter, 91 mu long. Mossy Lake, Sunflower County. Pi. 
XI* Fig. 7.
11* Spirogyra subaequa Wolle 
Zygospore 50 mu in diameter, 65 mu long. Bogue Phalla near 
Leiand. PI. XI. Fig. 8.
12. Spirogyra quadrata (Hass.) Petit 
Cells 26 - 28 mu in diameter, 104 mu long. From old boat, 
Three Kile Lake, Sunflower County. PI. Xi. Fig. 9.
Mougeotia Agardh, 1824 
1* Kougeotia sphaerocarpa Wolle 
Cells 26 mu in diameter, 166 mu long. Yazoo Creek, Yazoo 
County. PI. XI. Fig. 11.
2. Mougeotia scalaris Hass.
Cells 21 - 23 mu In diameter. Aerator, waterworks, Vaiden. 
PI. XI. Fig. 10.
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Family Desmid iaceae 
Cosmarium Gorda, 1B34 
1* Cosmarium contract ■am Klrclmer 
Cells 15 mu in diameter* demi-cell 11 mu long. Roadside 
ditch, Rosedale. PI. XII. Fig. 1,
2. Cosmarium sp.
Cells 12 - 14 mu in diameter* demi-cell 7 - 9 mu long. 
Clarifler, waterworks* Natchez; settling tanks, waterworks, 
Vicksburg. PI. XII. Fig. 2.
3. Cosmarium forcnulosum Hoff
Cells 25 am In diameter, demi-cell 15 mu long* Roadside 
ditch, Rosedale. PI. X U .  Fig. 3.
4. Cosmarium reniforme (Halfs) Archer
Cells 34 - 35 mu In diameter, demi-cell 21 mu long.
Jesse White's lily pool, Cleveland. Pi. XII. Fig. 4.
5. Cosmarium nitidulusn Wolle
Cells 11 mu In diameter* demi-cell B mu long. Swimming 
pool* Delta State College* Cleveland. PI. XU. Fig. 5,
6 . Cosmarium blytil $111®
Cells 13 mu in diameter, demi-cell 10 mu long.
Aerator, waterworks, Natchez. PI. XII. Fig. 6.
7. Cosmarium sp.
Cells 17 mu in diameter, demi-cell 12 mu long.
Storage tanks, waterworks, Brookhaven. PI. XII. Fig. 7.
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8. Cosmarium tenue Arch*
Cells 13 mu in diameter, demi-cell 8 mu long* In clariflers,
%
waterworks, Hatches; settling tanks, waterworks, Vicksburg*
FI* XII. pig. 8.
9. Cosmarium tinctum ^olle
Demi-cell 8 mu long. Foster’s Creek, Crosby. PI. XII. Pig. 9.
10. Cosmarium circular© Reinsch
Cells 31 mu in diameter, demi-cell 17 mu long* Foster’s 
Creek, Crosby. FI. XII. Fig. 10.
11. Cosmarium pachydermum Lundell
Demi-cell iqo mu long. Lily pool, Delta State College, 
Cleveland. FI. XII. Pig. 11.
Desmidlum Agarclh, 1325
1. Desmidlum sp.
Floating in settling tanks, waterworks, Vicksburg. PI.
XII. Fig. 12.
2. Desmidlum sp.
Cells 17 mu In diameter, 3 mu long. Denton’s swimming pool, 
Cleveland. PI. XII. Fig. 13.
Hyalotheca Ehroriberg, 1341 
1. Hyalotheca dissiliens (Smith) Breb. var. tatrioa Kaclb. 
Cells 17 mu in diameter, 7 mu long. Aerators, waterworks 
Winona. PI. XII. Fig. 14.
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Staurastrum Meyen, 1829 
1. Staurastrum sp.
Pound in Tangipahoa River in Percy Quinn Park*
ALGAE of the water supplies of the "delta® regioh
The water supply systems studied were those of Cleve- 
land, Leroy Percy Park, Hatches and Vicksburg#
Municipal water supplies may be classified into four 
general groups (40)# These groups are, (1) simple chlorina­
tion, (2) iron and manganese removal, (3) filtration, and 
(4) softening. When simple chlorination is involved, the 
water is treated with liquid chlorine or with hypochlorite 
of lime# In the removal of iron and manganese, aeration 
and filtration are practiced, with or without the addition 
of lime, the latter depending upon the pH of the water. 
Filtration is employed to remove turbidity and to reduce the 
number of bacteria present* The softening process involves 
the supplying of lime and soda ash in conjunction with filters 
for the removal of sludge from sedimentation basins, and may 
involve recarbonation prior to filtration#
The water supply systems of Cleveland, Leroy Percy Park, 
Hatches, and Vicksburg are representative of the four methods 
of treatment mentioned above#
The Cleveland water supply is secured from two deep wells#
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Th© water Is pumped directly into two large enclosed surface 
storage tanks* This supply Is free of Incrustants and COg, 
and the only treatment necessary is chlorination* An automatic 
Wallace and Tiernan chlorinator feeds liquid chlorine directly 
into the discharge pipe at the rate of 1 p.p.m.
Leroy Percy Park is Included here because it is the only 
natural hot water supply in Mississippi* It is supplied 
by two wells* One an artesian well, which has a temperature 
of 98*6^F. as It flows from the pipe* This well affects the 
algal flora of the entire Park, since it is the source of 
most of the surface water* The other well supplies drinking 
water and water for the swimming pool* The water is chlorinated 
before it is used.
The Hatches water supply is obtained from four deep 
wells* It Is necessary to soften this water before It is 
used* Calgon (32), a sodium metaphosphate, is applied In 
what Is known as a threshold treatment. Th© water Is pumped 
from the well into the aerators at a pH of 6*8 . It then 
passes through a tank containing a series of five baffles 
where It is aerated and treated with lime and ferrous 
aluminum sulphate. This treatment gradually raises the pH 
to 9.5* Anhydrous ammonia is added at the rate of 1 p.p.m., 
and this is followed by the addition of 1.76 p.p.m. of 
chlorine* Carbonatlon is practiced here to lower the pH
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to 3*4«* Calgon la then fed on the discharge side of the 
filters at the rate of 1*66- p.p.m* The calgon reduces 
"scale" and calcium deposits*
JTicksburg obtains its water supply from the Mississippi 
River* The water has a high turbidity which necessitates 
a storage period for sedimentation* The water is pumped 
directly into a large settling basin. An auxiliary pump 
at the opposite side of the tank forces the water into the 
next tank throu^i a conduit and as it passes through the 
conduit, ferrous aluminum sulphate and lime are fed into it* 
The pH of the water is raised to 8*4 before it is filtered* 
It is chlorinated and ammonia is added to control algae 
and bacteria*
In order to indicate something as to the extent to 
which algae are present in the water supplies of the "Delta" 
region, here Is included a list of the genera of algae found 
in the water supplies of Cleveland, Leroy Percy Park, Vicks­
burg, and hatches
wChemlcal analyses of these water supplies were 
secured through the courtesy of the State Department of 
Health. Tables I - IV* Pages 50-57.
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A LIS? OP THE ALGAE OF THE WATER SUPPLIES OP THE "DELTA” KEGIOB
CHLOROPHYCEAEHTXOPEYCEAE
Chroococcus
Microcystis*
Gloeocapsa*
Holopedium
Oscillatoria*
Spirulina
Phormldlum
Lyngbya
Bos toe
Schizothrlx
BIcrocoleus*
Anabaena*
Fleetonema*
Fremyella
Rivularia*
Amphithrlx
Calothrix
BACILLARIEAE
Praglllaria*
Synedra*
Ifavicula*
Anomaeoneis
GyrosIgma
Pleurosigma
Stauroneis
Gomphonema
Gloeocystis*
Stichococcus
Hormldium
Uiothrlx*
Mlcrospora
Chae b opho'ra*
StlgooGlonium*
Draparnaldla*
Rblzoelonium
Oedogonium
Chlorococcum*
Palmellococcus*
OScystis*
Planktosphaeria
Westella
Scenedesmus*
Zygnema*
Spirogyra*
Cosmarium
Desmidlum*
*®iose marked with asterisk have been classed as harmful 
la water supplies.
Those underscored are possible new trouble makers In 
Mississippi water supplies.
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TABLE I
MISSISSIPPI STATE BOARD OF HEALTH
DIVISION OF SANITARY ENGINEERING
REPORT OF PHYSICAL AND CHEMICAL WATER ANALYSIS
City Cleveland Source Well - North
Point of Sampling Sent by C« M, Ledbetter
Field No* 1 Date 
Date Analyzed
Received 2/8/40 Laboratory No. 245
2/16/40“
Physical Charac te ri s ti c s
Suspended Matter 0 p.p.m. Color 20
Turbidity Less than 2 P*P .m. Odor
31 Og 14*0 Chemical Charac te ri s ti c s
Total Solids 352 Total Iron 0 p.p.m.
Total Hardness as 
CaCos 5.76 p.p.m* Free Carbon Dioxide 0 p.p.m.
Alkalinity (P) 0 p.p.m. pH 8.<& p.p.m.
Alkalinity (M) 296 p.p.m* Fluorides jp.p.m.
Incrustants 0 p.p.m. Chlorides 19 p.p.m.
Calcium as Ca 0 p.p.m.
Nitrogen as 
Free Ammonia p.p.m.
Magnesium as Mg 1.40 p.p.m.
Nitrogen as 
Nitrites .006 p.p.m.
Manganese as Mn 0 p.p.m. Nitrogen as
Nitrates 0 p.p.m.
(Note): To convert parts per million to grains per gallon 
multiply by 0.06; to convert grains per gallon to parts per 
million multiply by 17*12)
Sulphate as SO^ 0 Sodium and potassium ae Na 148*51
51
TABLE I (Continued)
MISSISSIPPI STATS BOARD OP HEALTH
DIVISION OP SANITARY ENGINEERING
REPORT OP PHYSICAL AND CHEMICAL WATER ANALYSIS
City Cleveland Source Well ~ South
Point of Sampling Sent by C, M. Ledbetter
Pield Ho. 2 Date Received 2/S/40 Laboratory No. 246 
Date Analyzed 2/15/40____
Physical Characteristics
Suspended Matter 0 P.P*m* Color 15
Turbidity Less than 2 P*P*m. Odor
SiOg 21*2 Chemical Characteristics
Total Solids 386 p.p.m. Total Iron 0 P#P*EL
Total Hardness as 
CaCO* jp.p.m. Free Carbon Dioxide 0 p*p*2EL
Alkalinity (P) 6 jp.p.m. pH 8.2 p.p*m.
Alkalinity (M) 290 p*p*m* Fluorides p.p.m,
Incrustants 0 jp.p.m* Chlorides 20 p.p.m,
Calcium as Ca p.p.m* Nitrogen as Free
Magnesium as Mg 2*36
Ammonia p.p.m
jp.p.m. Nitrogen as
Manganese as Mn 0
Nitrites .055 p.p.m
p.p.m. Nitrogen as
Nitrates 0 p *p »m.
(Note): To convert parts per million to grains per gallon 
multiply by 0*06; to convert grains per to parts per
million multiply by 17*12)
Sulphates as 30g Sodium and potassium as Na 153.29
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TABLE II
MISSISSIPPI STATE BOARD OP HEALTH
DIVISION OF SANITARY ENGINEERING
REPORT OF PHYSICAL AND CHEMICAL WATER ANALYSIS
City Leroy Percy Park______Source Flowing well____
Point of Sampling Tap Sent toy H, A, Kroez®
Field So. 1 Date Received 6/30/3S Laboratory No# 39
Date Analyzed 7/6/38______
Physical Characteristics
Suspended Matter 6 . .. . P*P .m* Color 5 o
Turbidity 5 p♦p.m. Odor
Chemical Charac te ri s ti c s
Total Solids p.p.m. Total Iron .8 p.p.m
Total Hardness as 
CaCO* l#44 p.p.m. Free Cartoon Dioxide 0 p.p.m
Alkalinity (P) 24 p.p.m. pH 3 .6 p.p.m
Alkalinity (M) 706 p.p.m. Fluorides p.p.m
Inerostaats 0 p.p.m. Chlorides 130 p.p. m
Calcium as Ca 0 p.p.m*
Nitrogen as 
Ammonia
Free
p.p.m
Magnesium as Mg .35 p.p.m.
Nitrogen as 
Nitrites trace p.p.m
Manganese as Mn 0 p.p.m.
Nitrogen as 
Nitrates 4.427 p.p.m
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TABLE II (Continued)
MISSISSIPPI STATE BOARD OF HEALTH
DIVISIOH OF SANITARY ENGINEERING
REPORT OP PHYSICAL AND CHEMICAL WATER ANALYSIS
City Leroy Percy Park Source Shallow well
Point of Sampling . Tap Sent by H. A. Rroeze
Field No* 2 Date Received 6/30/38 Laboratory No. 4*0
Date Analysed 7/6/38
Physical Characteristics
Suspended Matter 6 p.p.m. Color 70
Turbidity 2 p.p.m. Odor
Chemical Characteristics
Total Solids p.p.m. Total Iron .3 ;p*p
Total Hardness as 
CaCO^ 3.6 p . p .m * Pre e C arb on Dioxide
Alkalinity (P) 12 p.p.m. pH 8.6 p
Alkalinity (M) 403 p.p.m. Fluorides p
Inc rust ants 0 p.p.m. Chlorides 48 p
Calcium as Ca 0
Nitrogen as 
p.p.m. Ammonia
Tree
p
Magnesium as Mg .87
Nitrogen as 
p.p.m. Nitrites .04 p
Manganese as Mn 0
Nitrogen as 
p.p.m. Nitrates .88 p
* p*m.
jp.p.m,
.p.m.
(Note): To convert parts per million to grains per gallon
multiply by 0*06; to convert grains per gallon to parts per
million multiply by 17.12)
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TABLE III
MISSISSIPPI STATE BOARD OP HEALTH
DIVISION OP SANITARY ENGINEERING
REPORT OP PHYSICAL AND CHEMICAL WATER ANALYSIS
Sample #1
Clty Natchez Souroe flater works____________
Paint of Sampling Raw water, Wells 2 & 3 Sent by Natchez Water
Works
Field Mo* Date Received 12/1/42 Laboratory No* 46?
Date Analyzed 12/1/42
Physical Characteristics
Suspended Matter_______________ p.p.m* Color________ 10
Turbidity 15_____________ p.p.m. Odor 0 ______
Silica 8*0 Chemical Characteristics
Total Solids 371*0_______p.p.m. Total Iron *80 p.p.m.
Total Hardness as
CaCOfl 303*5____ ___ p.p.m. Free Carbon Dioxide 68*0 p.p.m*
Alkalinity (P)______0______ ^jp.p.m. pH_____ 6 * 8 _________p.p.m*
Alkalinity (M) 291*0______p*p.m. Fluorides____________ p.p.m.
Incrustants 12*5__________ p*p.m* Chlorides 6*1 p.p.m.
Nitrogen asFree
Galeium as Ca 84*76_______p*p*m* Ammonia p*p»m*
Nitrogen as
Magnesium as Mg __20.88 p.p.m. Nitrites 0 p.p.m*
Nitrogen as
Manganese as Ifn______________p.p.m. Nitrates____________jp.p.m*
(Note): To convert parts per million to grains per gallon
multiply by 0*06; to convert grains per gallon to parts per
million multiply by 17.12)
SO. 12.494
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TABLE III (Continued)
MISSISSIPPI STATE BOARD OR HEALTH
DIVISION OP SABITARY ENGINIBRIN0
REPORT OP PHYSICAL AND CHEMICAL WATER ANALYSIS
City Hatches ____  Souree finished water______
Composite finished water' without Feltus and PIntard
Calgon treatment 
Point of Sampling wells 2 and 3 Sent by Natchez. Mississippi
Field Ko. Date Meceived not known Laboratory He>. 479
Bate Analyzed 2/17/43 Date collected - 1/27/43
Physical Characteristics
Suspended Matter p.p.m. Color 0
Turbidity 0 p.p.m. Odor 0
Salica 32.0 p.. 
Chemical
p.m.
Characteristics
Total Solids 190.0 p.p.m. Total Iron 0.06 p.p.m
Total Eardness as 
CaCO^^ 87.7
Free Carbon 
p.p.m* Dioxide 0 jp.p* m
Alkalinity (?) 16.0 p.p.m. pH 9.3 p.p*xn
Alkalinity (M) 73.0 p.p.m. Fluorides jj.p.m
Incrustanta p.p.m. Chlorides 3.3 p.p.m
Galeium as Ca 9.15
Nitrogen as 
p.p.m. Ammonia
Free
jp.p.m
Magnesium as Mg 15.81
Nitrogen as 
p.p.m. Nitrites 0.016 jp.p.m
Manganese as Mn
Nitrogen as 
p.p.m. Nitrates 0.66 jp.p.m
(Koto): To convert parts per million to grains per gallon
multiply by 0*06; to convert grains per gallon to parts par
million multiply by 17.12)
S04 52.61
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TABLE IV
MISSISSIPPI STATS BOARD OF HEALTH
DIVISTOH OF SAKITARY EH0IKFERIS3
REPORT OP PHTSICAL ART) CHEMICAL WATKR ABALYSIS
City _ _  Vicksburg__________ Soaree Raw water
Point of Sampling Intake basin Sent by H. H. Strigor
field So, Dote Received ____  Laboratory Ho, 494
Date Analysed 5/29/43
Suspended Setter
Physical Characteristics 
664.0 p.p.m. Color 50
Turbidity 400 p.p.m. Odor 0
Silica 153.4 Chemical Charac t eri s 11c 8
Total Solids 396.0
12.00 p.
p.p.m. Total Iron Dissolved
p.m.
Iron .30 p.p£i
Total Hardness as 
CaCO* 192.4
Free Carbon 
p.p.m. Dioxide 3.0 _ p.p.m*
Alkalinity (P) 0 _p.p.m. pH 7.5
Alkalinity (£} 93.0 p.p.m. Fluorides p.p.m.
Incrustunts 99.4 p.p.m. Chlorides 18.4 p .p.m.
CaleiiBB as Ca 56.3
Kltrogen as free 
p.p.m. Amrronia p.p.m.
Magnesium as 12.6
nitrogen as 
_p.p.m. Hitrlfces 0 p.p.m.
Manganese as Mn
HItrogen as 
p.p.m. Hltrates p.p.m.
(Koto)s To convert parts per million to grains per gallon
multiply by 0.06; to convert grains per gallon to parts per
ml 111on multiply by 17.12)
so4
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TABLE IV (Continued)
MISSISSIPPI STATE BOARD OF HEALTH
DIVISION OF SANITARY ENGINEERING
REPORT OF PHYSICAL AND CHEMICAL WATER ANALYSIS
City Vicksburg 3ouroe FInished Wat er
Point of Sampling Tap in lab. Sent by H. i. Strigor
Field So. Date Received^
Date Analysed 5/28/43
Laboratory No# 493
Suspended Matter^
Turbidity_______
Silica 2.4 
Total Solids
Physical Characteristics
__________ jp.p.m. Color_
___________ p.p.m. Odor 0
Chemical Characteristics
257.0 jp.p.m. Total Iron_ .02
Total Hardness as
CaCOg_______155.4
Free Carbon 
p.p.m. Dioxide___ 0
Alkalinity (P) 5.5
Alkalinity (K) 39.5
Incrustants 65.9
p.p.m. pH 3.4
p.p.m. Fluorides
Calcium as Ca_ 
Magnesium as 1
55.5
j>.p.m. Chlorides 21.5 
Nitrogen as Froe 
jp.p.m. Ammonia^
6.5
Manganese as Mn
Nitrogen as 
jp.p.m. Nitrites Trace 
Nitrogen as 
Nitrates
p.p.m,
jp • p .m. 
jp.p.m.
_p.IJ.Xii.
jp.p.m. 
J? .p.m. 
p.p.m.
(Note); To convert parts per million to grains per gallon
multiply by 0.06; to convert grains per gallon P&rts per
million multiply by 17.12)
S04 47.7
DISTRIBUTION OF THE ALGAE IN THE WATER SUPPLIES
The collections from Cleveland represent twenty-five 
species of the Myxophyceae, (blue-greens), nine species of 
the BacI1lari&e, (Diatoms), and thirty-five species of the 
Chlorophyceae, (greens)* These were from different collect­
ing stations; the city water tanks, the overflow from the 
wells, two swimming pools, two lily pools, and two drainage 
ditches* Some of the common species found are possibly new
peats In water supplies* Phomidium and Calothrix were both
very common inc rust ants upon the walls of filters, swimming 
pools, and lily pools* They were found in practically every 
water supply studied. If phormidlum is allowed to grow In
water supplies it forms a crust over the surface of the walls
sometimes an Inch thick* Within this crust is a veritable 
menagerie of protozoa, Insect larva, crustacea, and bacteria. 
Prescott (36) suggests that certain species of algae may 
inhibit the action of chlorine. Phormidlum is possibly in 
this class, since it forms such a close mat upon the walls of 
the tanka that it might render difficult any penetration* 
Schizothrix and microcoleus were also found as incrustants 
upon the walls of tanks and lily pools* Anabaena, Chroococcus,
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Afift Microcystis were also common in swimming pools and tanks* 
Among the nine genera of Bacillariae found in the Cleveland 
water supplies was the old offender, Synedra. It was not 
very abundant in treated supplies* and probably was destroyed 
by ordinary dosages of chlorine.
The four genera of the Oocystaceae; Odcystis, Falmel- 
locoecus, Planktosphaeria, and Westella were common In the 
two swimming pools and proved a nuisance In the pool which 
did not have a filter system. One species of Chlorococcum 
was found in the lily pools and in the aquaria of the Biology 
laboratory In water brought from the lily pools. Nine of 
the ten species of the genus, Scenedesmus, were found in the 
Cleveland water supplies principally in the lily pools and 
the swimming pools. These algae were present In abundance 
most of the year. Hormidium, Stlchococcu3, and Ulothrix 
were found in all of the collecting stations where light was 
sufficient to support them. They were especially plentiful 
in the lily pools and the drains leading from the wells. 
Ulothrix was epiphytic upon the lily pads. MIcrospora 
floe cos a (Vauch.) Thur • was found in Denton’s swimming pool. 
Chaetophora and StigeocIonium were found in the overflow 
from the city well, and in the drainage ditch on the college 
campus• Oedogonium species were common in the drains, 
Benton’s swimming pool, and the lily pools. During the early 
spring and late summer, Spirogyra and Zygnema species wero
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fcmM in the drainage ditches from the college swimming 
pool, and in the overflow from the city wells. Only three 
species of Cosmarium were found. Desmidlum species were found 
in almost pure culture in Dentonfs swimming pool during the 
late stBffiser. The Desmidiacea© are not commonly present in 
waters with a pH above 7. These two genera seemed to be out 
of place, especially Desmidlum. This may be accounted for 
by the constant use of the pool without change of water for 
scans weeks, which probably lowered the pH.
There were only seven species of the Myxophyceae found 
in Leroy Percy Park, two of the Bacillariae, and seven of the 
Chlorophyceae . Phormidlum 1 ami nos urn Gom. and Phormidlum 
tenue (Menegh.) Gom. were found in the drips and on the soil 
near the hot water overflow* Lyngbya bergei G. M. Smith, 
was also found there. Drouet (12) found these species common 
In hot water springs in California. Phormidlum tenue (Menegh.) 
G&u was found in water as hot as 140°F. The three species 
of Gseillatoria - Oscillatoria formosa Gom., Oscillatorla 
Margaritlfera Huetz., and Oscillatoria tenuis Gom. - were 
found only in the drip near the overflow pipe of the hot 
well. The two genera, Navicula and Gomphoneraa, were very 
plentiful in the roadside drainage ditch. StigeocIonium 
stagnitile (Hazen) Collins, and Chaetophora pisif orxnis 
(Roth.) Ag. were common along with Spirogyra bellls (Hass)
Cleve> Spirogyra insignia (Hass*) Kuotzing, and Draparnaldia 
pluaaosa (Vauch.) Ag* in the roadside ditch, the latter was 
confined to a very short portion of a partially shaded ditch 
whleh was fed by seepage water from the wooded area. Zygnema 
iasigne (Hass*) Kutz. was common in the roadside ditch, but 
it was absent near the well and In the area where Braparnaldia 
was so common* StigeocIonium and Chaetophora were present 
In the overflow water, as well as in the drainage ditch* 
Batches Is the most highly controlled of the water 
supplies studied* The aerator is divided Into five compart­
ments separated by baffles. The raw water enters compartment 
number one and flows over baffle number one into compartment 
number two and on in this way* The pH is gradually raised 
by aeration and treatment, as the water flows over each 
successive baffle. Most of the algae In the Natchez water 
supply are found in these compartments* It Is not clear 
just what part the pH plays in the distribution of the species 
in these compartments, since they vary from one to the other* 
It is possible that the agitation may determine the ability 
of some species to become fixed, which Is strongly suggested 
by their presence in certain areas of the compartments.
In number one compartment In which is the location of the 
delivery pipe from the well, the water flows In at a very 
rapid rate, 1000 gallons per minute. Despite this fact, the
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valla are heavily incrus ted with algae almost to the bottom* 
Examination of these algae revealed Schlzothrix, Microcoleus, 
Phormidlum uncinatua (Ag.) Gom* and Phormidlum tenue (Menegh*) 
Gem* Chaetophora sp. was found near the top and upon the top 
of the walls where the water sprayed over the surface* The 
Intake water was of pH 6*8 . Compartment number two, with a 
pH of 7*1, had very little incrustant upon the wall* Lyngbya 
putealls (Hont•) (torn* was found upon the walls and fragme nts 
of greens and blue greens were floating, possibly coming 
from compartment number one* In compartment number three, 
Phormidlum autumnal© (Ag*) Gom*, Phormidlum retzli (Ag*}
Gom*, and Calothrix call da P* Richter were incrusted upon 
the pipes and walls* Chroococcus minor (KfLtz.) M g *  and 
Chrococcus turlcensls M g *  were found floating with Micro­
cystis aeruginosa Sfttz* Treatment begins here; ferrous 
sulphate and ammonia are added and the pH Is raised to 7*6*
In compartment number four Phormidlum autumnal© (Ag*) Gom* 
and lyngbya sp* were found growing sparingly upon the pipes.
In the fifth compartment the pH was 3.4* The only alga© 
found there were floating; those being Lyngbya species, Micro­
cystis, fragments of Chaetophora, and Scenedesmus species* 
Fremyella, Amphithrlx, and Ulothrix were not found in recent 
collections from the Natchez water supply* Gloeocystls 
gigas (Kits*) Lagerh*, PalmeUococcus minutus Kdtz*, Plank- 
tosphaeria gelatlnosa G. H. Smith, Westella botryoidea
63
(If* West) de Wildau, and Cosmarium tenue Arch. were found 
In the settling tanks in loose floating masses or clinging
loosely to the walls*
Chroococcus minor (Kfits.) Kfig. and Microcystis aeruginosa 
K&iz. were generally found floating in floculated masses and 
forming a dirty looking water bloom near the surface of the 
settling tanks at the Vicksburg Water Works. These patches 
were less evident near the filters and in the filter tanks. 
Occasional filaments of Anabaena variabilis Kfits. and Spiru- 
lina major ULtz* were also found in this floating mass. 
Oscillatoria tenuis Agardh. and Phormidlum laminosum (Ag.)
0ea* were found only in the treatment trough, near the upper 
end of the settling tanks. Plectonema nostocorum (Cesati)
Ocm., Microcoleus vaginatus (Vauch.) Gom., and Calothrix 
ealida P. Richter formed a solid mat on the walls of the 
settling tanks. Westella species, Planktosph&eria species, 
and Palme 11 ococcus species were the representatives of the 
Chloroeoccaceae; the first two were found among the plankton, 
the latter among the incrustants upon the walls.
During the summer of 1939, Oedogonlum species, Zygnema 
species, and Spirogyra species formed a solid rope, swinging 
from the walls of the filters, the water surface was completely 
covered with the mass. Since the filters were enclosed in 
1941 this condition has been under control. Small growths
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of loraldlum species, Oedogonium species, Spirogyra species, 
and Zygnema species can still be found upon the walls of the 
settling tanks* Only two genera of the Desmldiaceae - 
Gosm&rium and Desmidlum - were found there at any time*
SPECIAL PHYSIOLOGICAL STUDIES
Early In this study it became evident that 3ome species 
of algae coaid not be identified from material as collected 
in the field. The general appearance of some species In the 
vegetative state is quite uniform, and unless fruiting structures 
are present, Identification of many algae to the species is 
quite impossible, lumbers of collections were made and 
many cultural methods were tried, including the use of full 
nutrient enclosed In flasks, te3t tubes and petri dishes.
Three aquaria were used and algae were brought fresh from 
the waters In which they had grown and placed in them. Some 
species fruited under these conditions.
1. Reactions of Certain Algae in Different 
Media in the Laboratory
On Deeember 31, 1943, a collection of Spirogyra was 
made from Bogus Fhalia, near Leiand, Mississippi. This alga 
was divided and placed in petri dishes upon a disc of filter 
paper floating in nutrient solution. Most of the plants 
had formed zygospores by February 15, 1944. A now solution 
was made, aa follows:
Tryptophane .5 gr. KH03 .0003 gr.
NaCl .003 gr. PeCl3 .000S gr.
MgSo4 .0045 gr. CaSo4 *$3
Distilled water one liter
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This Spirogyra was named A. Five petri plates were prepared 
with discs of filter paper and saturated with tryptophane 
media and gygospores were transferred to these plates.
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A total of 26 plates of Spirogyra A were prepared 
from the original culture, hut only those which are indicated 
in the table developed. The following species of Spirogyra 
developed zygospores in the laboratory*
Media 
Tryptophane 
Tryptophane 
Tryptophan© 
Tryptophane 
Lake water
1, Spirogyra subaequa Wolle (Spirogyra A)
2, Spirogyra inflata (Vauch.) Kdtz.
3* Spirogyra sp* Plate X* Fig. 6
4. Spirogyra sp. Plate X, Fig. 7
5. Spirogyra condensate Vauch.
as
Madia
6* Spirogyra dec I mine (M&ller) Kftts. filtered water 
from aquarium
7, Spirogyra Weberi var, gemina (Kirch,) filtered water 
lab, aquariumWelle
Another medium which proved satisfactory was made from 
1 1/2 ounces of boiled egg yolk macerated In 1 liter of 
water. This was allowed to stand over night and then it was 
filtered* Spirogyra inflata (Vauch,) Kdtz. formed zygospores 
In this solution* llougeotia sp, grow well in with other 
algae In a gallon jar placed in the east window. V&ucheria 
sessills (Vauch,) DC, formed antheridia and oogonia; later 
the oogonia developed into filaments,
A later method was to filter the water from which the 
algae were collected. Collections from Natchez, Leroy Percy 
Park, and Vicksburg were so treated with success. It was 
possible to verify some Identifications from these supplies, 
which had been In doubt. Phormidlum, Lyngbya, Calothrlx, 
Microcoleus, Schlzothrlx, arid Chaetophora were some of those 
which were identified as to species, as a result of these 
laboratory studies. The most successful studies of blue* 
green algae were made with nutrient solution and controlled 
light conditions.
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2* Reactions of Scytonema Hofmannl Agardh* 
this plant* was found among a number of laboratory 
cultures which were being examined. A noticeable deposit 
upon the trichomes suggested a more critical study* The 
first cultures were transferred from soil to 125 c.c. 
Ehrlenmeyer flasks in nutrient solution* Several petri 
dishes were sterilised and used with moist filter paper as 
culture plates* The filter paper was dampened with nutrient 
solution* These cultures served as sources of material.
A series of petri dishes was prepared in eight groups* The 
alga was transferred to them from the above cultures by means 
of a dissecting needle* The nutrient was varied in each 
group* These plates were placed under fluorescent lairps 
and observed periodically for growth characters* These 
results are reeorded bolow in Tables. Microchemical 
tests were also mad© to determine the nature of the deposit 
upon the trichomes as well as the composition of the sheath, 
photosynthetic product, and the nature of the walls of the. 
trichoma* These results are also recorded in another 
Table* Some variations in cultural conditions have been 
indicated in Plate XIII* A series of seven Ehrlenraeyer 
flasks was prepared and cultured under the same conditions*
#Original sample collected by Miss Virginia Davis, 
from soil near New Albany, Mississippi*
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Thirty-six petri dishes were sterilized in the hot air oven 
at 150°C* for one hour to kill mold and bacteria. 'These 
were arranged in eight series. Transfers of Scytoneraa 
Hofmann! Agardh. were made with an ordinary dissecting needle 
to each plate in its respective series from the original 
plate cultures.
Series I Six dishes each with a disc of filter paper 
saturated with nutrient.*
Series II Pour dishes with distilled water.
Series III Four dishes, nutrient minus magnesium.
Series IV Pour dishes, nutrient minus calcium.
Series V Six dishes, nutrient with excess magnesium.
Series VI Six dishes, nutrient with excess calcium.
Series VII Three dishes, nutrient with excess calcium, 
minus magnesium.
Series VUI Three dishes, nutrient with excess magnesium 
minus calcium.
Transfers were made on April 4, 1944, from the source 
material, and the experiment was continued through May 5, 1944. 
Some further studies were continued in the Botany laboratory 
of Louisiana State University, using Scytonema Hofmannl 
Agardh. and another species of Scytonema collected near
wKnop’a nutrient was used*
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Woodvilie, Mississippi. These studies with Scytonema Hof- 
manni Agardh* verified* in part* the results set forth in 
the following table*
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TABLE V
GROWTH PROGRESS CHART 
SCYTONEMA HOFMANNI AGARDH 
UNDER VARYING CHEMICAL CONDITIONS 
AND
UNDER ARTIFICIAL LIGHT
SERIES I FULL NUTRIENT*
Dates Sxamlned and Record
Plate V3/44 4/10/44 4/17/44 4/24/44 5/1/44 5/3/44
A ♦ ♦ ♦ - - -
B ♦  C ♦ ♦  C +
C ♦  C ♦ - -
D ♦ ♦  C + + + +
E + + c + +
P + ♦  c + +
*KEY
♦ '* growth 
- ~ no growth 
C * Calcium deposit 
C » Calcium deposit irregular
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TABLE V (C ontinued)
SERIES II DISTILLED WATER
Plate 4/3/44 4/10/44 4/17/44 4/24/44 5/1/44 5/8/44
A + 4- - - - -
B 4* - - - -
e + 4* - - - -
D 4* 4 4* 4 4 4
SERIES III NUTRIENT MINUS MAGNESIUM
A 4» ♦ - - * -
B 4* ♦ c - - - -
C 4* 4* c 4* £ 4 C 4- C 4 £
D 4* + c + C + c + c 4* £
SERIES IV NUTRIENT MINUS CALCIUM
A 4- 4 4 - - -
B 4> 4- . 4 4 4 4
C
. .....
+ 4 4 4 <■» -
0
4- 4 4* 4 + 4-
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TABLE V (G onti nued )
SERIES V NUTRIENT WITH EXCESS MAGNESIUM
Plate 4/3/44 4/10/44 4/17/44 4/24/44 5/1/44 5/8/44
A + C 4- *f
B •f C + + c
C + + c + + 4* +
D + c + + • -
£ + + c + - •
F 4* c + + +
SERIES VI NUTRIENT WITH EXCESS CALCIUM
A + C + + +
B + + C + ■** -1-
C + + C - - • -mm
D + +■ C + ’ + + 4
E ■f - - - -
F + C + + + +
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TABLE V (C ontinued)
SERIES ¥11 NUTRIENT MINUS MAQRESrUK PLUS CALCIUM
Plate 4/24/4* 4/29/44 5 /3 /44 5/8/44 5/12/44
A *► ¥ c ♦ ¥ +
B ♦ ¥ C ♦ ¥ *
C ♦ ¥ C 4* + *►
SERIES VIII NUTRIENT KIN US CALCIUM PLUS MAGNESIUM
A ■f* * + f +
B ♦ + +
C ♦ ¥ ¥ + +
RESULTS OP LABORATORY STUDIES WITH SCYTONEMA HOFMANNI AGARDH*
Series I The plants in plates A and C grew a short 
time. The plants in plates B, P, E, and P grew, and by the 
the end of the first week had begun to deposit calcium*
Series II All plants died after the first week except 
those in plate D.
Series III Plants in plates A and B died after the 
first week, although plants in plate B showed some calcium 
deposit at the end of the first week* The plants in plates 
C and D grew and deposited calcium at the end of the first 
week. Plants in plate C showed irregular deposits at the 
end of the second week and those in plat© D 3howed a similar 
development at the end of the third week •
Series IV The plants in plate A grew two weeks while 
those In plate C grew three weeks. The plants in plates 
B and D grew the entire tine, but no calcium deposits were 
noted in either set of cultures.
Series V The plants grew in all plates except D and 
E* The plants in plates A and B deposited calcium at the 
end of the first week* The plants in plates C and F showed 
irregular deposita at the end of the first week.
Series VI The plants in all six plates had deposited
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calcium at the end of the first week* The plants in plates 
0 and E did not grow after the first week*
Series VII The plants in all three plates grew and 
deposited calcium at the end of the first week*
Series VIII The plants In the three plates grew, but
shoved no sign of calcium deposit*
Mlcrochemical Tests 
These tests were conducted according to Eckerson (13)* 
The chemicals were secured and prepared just before they 
were to he used* Tests were made for calcium, glycogen, 
cellulose, nitrates, sulphates, oxalates, magnesium, silicon,
and carbonates* Besides the above tests, which were made
with materials secured from the plates Indicated in Table V, 
a l*5,l> agar was prepared and placed in micro slides under 
ringed cover slips. Specimens of Scytonema Hofmann! Agardh. 
were grown under this condition and a test was made for 
carbonates by dropping concentrated HC1 upon this material*
A quick flash of C02 was interpreted as indicating that 
carbonates were present. The results obtained in the various 
microchemical tests have been brought together In Table VI*
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TABLE VI
MICROCHEMICAL TESTS 
SCYTONEMA HQFMANNI AGARDH.
Hature of Test Reaction Interpretation of 
the Reaction
Pot Calcium 
5 $ HoSOa 
. wash with 95> 
alcohol
+ Calcium present
tor Cellulose 
IoKI wash with 
histilled HgO 
add 5,^  HgSOa
- Cellulose absent
¥br Carbonates 
concentrated H01 +
C6g evolved
Carbonates present
For Glycogen 
I^KX wash In 5% 
^S04
Glycogen present
For Magnesium 
&UC1
Sodium Phosphate
+
Magnesium present
For Hitrates 
Di phe nyl ami ne 
Reaction
-
Hitrates absent
For Oxalates 
HoSOa 75,€ heated 
to 150°C
- Oxalates absent
For Silicon 
Crystals Heat
+ Silicon present?
For Sulphates 
Barium Sulphate 
wash with HgO 
clear with 
Chloral Hydrate
- Sulphate absent
DISCUSSION
There has been very little work done on the alga© of 
Kisaissippi. This study represents a pioneering atte pt In 
that direction. Collections of alga© were mad© from wide­
spread sections of the State and included material taken 
from water supplies, lakes and streams, as well as from soil* 
These collections were preserved In duplicate, and later 
examined in the laboratory with the aid of the compound micro­
scope. Drawings were made and ideitifications were carried 
out as completely as possible. These results have been 
compiled as a taxonomic list and this list is included as a 
part of this thesis.
This list includes twenty genera of the Myxophycea© 
comprising sixty-four species, ten genera of the Eaclllarieae 
comprising eighteen species, and twenty-five genera of the 
Chlorophyceae comprising sixty-seven species. On© of the 
most Interesting collections was the red alga, Batrach- 
ospermum sp. Seven collections of this alga were made by 
the writer and Dr. Lewis H. Flint of the Department of 
Botany, of Louisiana State University. These collections 
were made from Wilkinson, Amite, and pike Counties in the
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southwestern part of the State*
The lakes of the "Delta*1 region, where some collections 
were made, offer an opportunity for rich collections of both 
the Myxophycea© and the Chorophyceae* A chain of these lakes 
extends along the Mississippi River from the Tennessee line 
to Vicksburg. Another group of lakes lying near the table­
lands in the valleys of the Sunflower, the Yazoo, and the 
Tallahatchie Rivers offer an opportunity for collections of 
the Chlorophyceae* The Bacillarieae also abound in the 
shallow lakes. Collections made in the northeastern section 
of the State were of unusual interest* Scytonema Hofmanni 
Agardh*, which served as a basis for one of the Laboratory 
studies, was from this section*
The water supply systems of the "Delta” region were 
selected for special study. Certain of these were visited 
at intervals and samples of algae were collected. The tempera­
ture and pH were taken and a chemical analysis was secured 
through the waterworks engineer and the State Department of 
Health* These algae samples were preserved and stored.
Later, the algae were studied and examined with the compound 
microscope* Drawings were made with the aid of a camera 
luclda* The algae were identified as completely as possible 
and a list has been included in the results pertaining to the 
water supplies of the "Delta” region.
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The water supply algae comprised seventeen genera of 
the Kyxophyceae or blue-green algae, eight genera of the 
Baclllarie&e or yellow-green algae, and twenty genera of the 
Chlorophyceae or green algae* Moat of these algae have been 
found in water supplies of the northern States* Those alga© 
not previously described as harmful are Calothrix, Micro­
coleus, Phormidium, and Scliizothrix. Hormidium, a green 
alga, was prolific in all water supplies, ©specially in the 
overflow from the artesian wells.
During the course of the study of the algae in the water 
supplies it became evident that identification of some of 
the incrusted forms would be difficult* They were either 
in juvenile stages, or crushed and plasmolized from preserva­
tive by the time they reached the laboratory* Physiological 
laboratory studies were attempted as a possible aid* Several 
media were used before satisfactory ones were found. Some 
of the media which proved satisfactory were: (1) tryptophane,
(2) Knop*s full nutrient, (3) egg yolk solution, (4) filtered 
lake water. Tryptophane proved most satisfactory with the 
green algae. Six out of seven species of Spirogyra produced 
zygospores in this medium* Mougeotia, Oedogonium, Vaucherla 
and Zygnema all remained in a satisfactory vegetative state 
in egg yolk solution* Calothrix, Microcoleus, Phormidium, 
and Schizothrix were also cultured and maintained in satisfactory 
vegetative state in the laboratory. The filtered lake water
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was satisfactory for the algae collected in the lakes*
Scytonema Hofmanni Agardh* which grew normally upon 
soil and had the habit of depositing calcium from the soil 
upon Its trichomes, grew well in Knop*s full nutrient* Under 
these conditions It also deposited calcium* When calcium 
was removed from the solution the plant grew but did not 
deposit calcium* It did not respond to distilled water*
When the magnesium was omitted or when It was Increased to 
excess, calcium was deposited but it did not form a solid 
cone as It normally did In nature or in full nutrient. This 
suggests the ability of Scytonema Hofmanni Agardh* to select 
and deposit calcium* At the same time it suggests its non- 
dependence upon calcium for growth. Evidently It was dependent 
upon magnesium*
Microchemical tests seemed to substantiate the deposit 
of calcium since definite tests for calcium and carbonates 
were secured. Further study of this plant, Scytonema 
Hofmanni Agardh., may reveal hitherto unknown facts regarding 
the physiological responses of this alga* Sirce it Is a soil 
alga and grew upon comparatively barren soil, it might prove 
to have same beneficial relationships to agriculture.
SUMMARY
Collections of algae were made from widely separated 
areas In Mississippi and from varied habitats: water supplies, 
lakes, rivers, and soil* Special emphasis was placed upon 
algae of the water supplies of the "Delta** region.
All collections were made in duplicate and th© algae 
were later examined with a compound microscope* Drawings 
wore made with the aid of a camera luci&a, Careful measure­
ments were made with an eye piece micrometer.
The algae were identified as completely as possible and 
taxonomic lists have been included as a part of this thesis. 
Other data were secured at the time the water supplies 
were visited such as the methods of operation and treatment, 
chemical analyses, pE and temperature.
Physiological and culture studies were carried out with 
some of the algae with three principal objectives: (1) to 
Induce the formation of reproductive structures and thereby 
extend Identification, (2) to establish the practicability of 
such laboratory studies as an adjunct to taxonomy, and
(3) to determine certain physiological and chemical
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characteristics•
In a tryptophane medium, six out of seven species of 
Spirogyra formed zygospores. The zygospore characters are 
Important and sometimes essential in the differentiation of 
the species of this genus.
The vegetative development of species of Mougeotia, 
Oedogonium, Vaucheria, and Zygnema under laboratory conditions 
was appreciably enhanced by the use of an egg yolk solution*
Numerous blue-green algae, Including the genera Calothrix, 
Microcoleus, Phormidium, and Schizothrix were cultured readily 
under laboratory conditions. Such culturing greatly facilitated 
identification, both through the numerical increase in 
available algae material and In the development of characfc oris tic 
structures. The cultural medium was thus essentially an 
enrichment medium.
The reactions of the blue-green alga, Scytonema Hofmanni 
Agardh*, under laboratory conditions Involving varied media 
and continuous light were followed in some detail, including 
microchemical tests. Calcium was evidenced as not essential 
to the growth of this alga. In the presence of calcium, 
however, the alga became Incrust ad with a conspicuous deposi­
tion of calcium carbonate. Magnesium, although evidenced 
as essential to the growth of the alga, did not Influence 
deposition except at toxic concentrations.
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PLATE EXPLANATIONS
Magnifications are all approximate, sin6e the original 
plates were reduced In photographing* The photographs and 
original plates were carefully measured and the recorded 
magnification values were derived from the results of these 
measurements *
An underscored capital D following the name of an alga 
signifies that the material was verified, or identified, by 
Dr* Francis Drouet, Field Museum, Chicago, Illinois
PLATS X
Microcystis Incerta Lemm* (X396)
Microcystis elabens (Menegh*) K&tz, (X264) 
Microcystis aeruginosa KHtz, (X284) 
Chroococcus minor (K&tz,) Nig. (X810) 
Chroococcus turicensis (Nag.) Hans, (X396) 
Gloeocapsa magma (Breb,) KHtz* (X264) 
Microcystis flos-aquae (Wittr,) Kirchn, (X132) 
Holopedium irregular© Lagerh* (X264)
PLATE II
Fig. 1. Phormidium uncinatum (Ag.) Gom. {X330)
2. Phormidium tenu© (Menegh.) Gom. (X330)
3. Phomidlum autumnal© (Ag*) Gom. D (X220)
4. Phormidium retzii (Ag.) Gom. D (X220)
5. Phormidium amblguum Gom. (X330)
6. Spirullna major Xtttz. (X475)
7. Spirullna meneghlni ana Zan. (X330)
8. Spirullna subtllissima K&tz. (X220)
9. Spirullna duplex Wolle (X220)
10. Oscillatoria llmosa (Ag.) Gom. (X220)
11. Oaclllatoria margaritifera K&tz. (X220)
12. Oscillatoria prlnceps Vauch. (X220)
13. Oscillatoria formosa Bory (X330)
PLATE III
F ig . 1» Lyngbya lagorheimll (M8b.) Oam* (X330)
2. Lyngbya aestuarli (Mert.) Liebm* (X330)
3. Lyngbya sordida (Zan.) Gom. (X330)
4. Lyngbya pute&lis Mont. (X330)
5* MIerocoleus vaginatus (Vauch.) Gom. (X330) 
5A. Micpocoleus vaginatus (Vauch*) Gom. (X330) 
6* Schlzothrix braunll Gom. (X220)
6A* Schlzothrix braunii Gom. (X220)
7. Lyngbya birgei G. M. Smith (X330)
8. Hostoc verrucoaum (Linn.) Vauch* (X220)
3A. Hostoc verrucoaum (Linn.) Vauch* (X220)
9. Kostoc sp. (X330)
9A. Hostoc sp. (X330)
PLATE IV
Anabaena flos—aquae (Lyrigb*) Breb* (X250) 
Anabaena variabilis Kfttz* (X250)
Anabaena osclllarioidea Bory (X375) 
Anabaena torulosa (Carmichael) L&g- (X250) 
Anab aena s p. (X375)
Anabaena sperica E. & P. £ (X375)
Nostoc sp* (X250)
Hostoc sp* (X250)
PLATE V
F ig * 1* Scytonema sp. (XllO)
(Showing Mycorrhizal growth)
1A. Scytonema sp. (XllO)
(Showing false branching)
2. Scytonema ap. (XllO)
(Heterocyst formation)
2A. Scytonema sp. (XllO)
(Structure of sheath)
5. Rivularia polyotis (Agardh*) E. & P. (X330)
4. Oalothrix stagnalis Gom. (X22Q)
5. Oalothrix calida P. Richter (X330)
5A. Oalothrix calida P. Richter (X33Q)
(Old filament)
5B. Oalothrix calida P. Richter (X330) 
(Developing young filaments 
from laboratory cultures.)
6. Celothrix parietina (Haeg.) Thur. (XllO)
7. Scytonema sp. (X330)
PLATE 71
Bat radios per mum sp* (X220)
(Asexual stage showing monospores•)
B atrachos pe nnum s p * (X220)
(Asexual stage.)
Chantransia vlolacea Kiitz* B (X220)
Chantransia violacea ICftts. D (X220)
(Showing monospore formation.)
Bafcrachosperxaum sp. (X220)
(Asexual form showing rhizoid development.)
Eatrachosperiaum sp* (X220)
PLATE VII
Fig* 1* K&vieula sp* (X220)
(Girdle view*)
1A. Kavicula sp* (X220)
(Valve view.)
2. Anomoeoneis serious (Breb.) Cleve (X220)
3. Kavicula sp. (X330)
4. Gompnonema parvulum (Kfttsi*) V.H. (X475)
5. Kavicula rhyncocephala Xdtz. (X330)
6. Fragilaria sp. (X330)
7. Stauroneis sp. (X220)
(Girdle view.)
7A. Stauroneis sp. (X220)
(Valve view.)
B. Synsdra sp. (X220)
9. Stauroneis sp. (X712)
10. Gyrosigma sp. (X330)
11. Cymbella sp. (X220)
12. Kavicula sp. (X475)
(Valve view.)
12A. Kavicula sp. (X475)
(Girdle view.)
13* Stauroneis sp. (X330)
14. Cymbella Kamtschatica Wolle (X330)
(Girdle view.)
14A. Cymbella Kamtschatica Wolle (X53Q)
(Valve view.)
15. Pleurosigma sp. (X330)
PIATE VII (Continued)
F ig .  16. Rhopolodia gibba (Ehr.) Mil. (X712) 
(Girdle vie*.)
16A. Rbopolodia gibba (Ehr.) Mflll. (X712) 
(Valve view.)
PLATE V H I
Fig* 1* Ge&ogonium sp. (X132)
2. Oedogonium sp. (XI32)
3. Oedogonium sp. (X132)
4. Oedogonium sp. (X132)
5. Ulothrix subtills Collins (X264)
6. Stichococcus rivularis (Kdtz.) Hazsn (X2S4)
7. Microspora floocosa (Vauch.) Thur. (X264)
3. Rhizoclonium crispurn Kfttz. (X264)
9. Eormidium sp. (X396)
(Vegetative trichome.)
9A. Eormldium sp. (X396)
(A trichome producing zoospores)
10* Hormidium Klehsii G. M* Smith (X396)
FIATS IX
Fig* 1* Scenedesmus armatus (Chod.) G. &. Smith (X220)
2* Scenedesmus abundans (Kirchiier) Chod. {X220)
3. Scenedesmus dimorphus (Turp.) Kfttz. var. ^X22Q)
4. Scenedesmus bijuga (Turp*) Lagerh. (X220)
5. Scenedesmus dimorphus (Turp*) K&tz. (X330)
6* Scenedesmus abundans var. brevi cauda G. M« Smith (X330)
7* Scenedesmus obliquus (Turp*) Kdtz. (X220)
8* Scenedesmus dimorphus (Turp*) K&tz. var. (X220)
9. Scenedesmus quadricauda var. quadrispina (Chod.)
G. M* Smith (X220)
10. Scenedesmus quadricauda var, Wesfcii G* M. Smith (X330)
11. Planktosph&oria gelatlnosa G. Smith (X220)
12* Westella botrjoides (W. West) de Wildm. (X220)
13. Chlorococcum humlcola (Mg.) Rob. (X220)
14. Gloeocystis gigas (Kfttz.) Lagerh. (X330)
Palme11ococcus rainiatus (K&tz.) Chod. (X300)*
16. Plariktosphaeria gelatlnosa G. M. Smith (X220) 
(Cell ma33.)
16A. Plariktosphaeria gelatlnosa G. M* Smith (X250) 
(Cells.)
PLATE X
Pig* 1* Stigeoclonium stagnatile (Hazen) Collins (X176)
2 m StigeocIonium nanum (Dillw*) Kfltz* (X176)
3# Stigeoclonium sp* (X176)
(Probably nanum, juvenile stage)
4* Chaetophora slogans (Roth) Ag, (X88)
5. Splrogyra decimina (Miller) Kiitz. (X264)
6* Spirogyra sp, (X6Q)
7* Spirogyra sp* (X105)
3* Zygnema insigne (Hass*) Kfttz* (X176)
8A * Zygnema ins i gne (Has s «) Kfttz• (X176)
(Showing conjugation)
PLATE X I
Fig. 1. Spirogyra Vfebsri var. gemlna (Kirch.) Wolle (X277)
2. Spirogyra ins ignis (Hass.) Kfttz. (X277)
3. Spirogyra inflata (Vauch.) K&tz. (X92)
4. Spirogyra bellis (Hass.) Cleve (X415)
5. Spirogyra gracilis (Hass.) Wolle (X277)
6. Spirogyra fluviatalis Hllse in Rabenhorst (X378)
7. Spirogyra condensata Vauch. (X188)
8. Spirogyra subaequa Wolle (X138)
9. Spirogyra quadrata (Hass.) Petit (X277)
10. Mougeotia scalaris Hass. (X109)
11. Mougeotia sphaerocarpa Wolle (X92)
PLATE XXI
Pig 1* Cosmarlum contracfcum Klrchner (X369)
2* Cosmarlum sp* (X569)
3. Cosmariam fomulos-um Hoff (X246)
4* Cosmarlum reniforme (Kalfs) Archer (X369)
5* Cosmarlum nitidulum Wolle (X369)
6* Cosmarlum blytli Wllle (X369)
7* Cosmarlum sp* (X369)
8* Cosmarlum tenue Archer (X246)
9* Cosmarlum tineturn Wolle (X369)
10* Cosmarlum circular© R0Insch (X369)
11* Cos barium pachydermum Lun&ell (X369)
12* Desmldlum sp. (X246)
13. Desmldlum sp* (X246)
14* Hyalotheca dlsslliens (Smith) Breh. var* tatrica
Racib * (X93)
PLATE XIII
cytoneim Eofmannl A.^ardh*
(Showing calcium deposit upon the trichome.)
cytonsma Hormanni Agardh.
(Trichome without calcium deposit.)
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